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Description 

In U.S. Patent No. 4,219,559 there are described a number of N.heterocyclyl-4.piperidinamines having 



the formula 



5 



10 



which compounds are useful as antihistaminic agents. . 
The compounds of the present invention differ from the prior art compounds essent.ally by the natore of 
« the SpTSl substituent which is invariably a bicyclic heterocyclyl-methyl or -hetero group and by the 
fect^at "he compounds of the present invention are not only potent histamine-antagon.sts but also potent 

"Tht—n'ls concerned with novel 4-[bicyc.ic heterocyc.y.methy, and -hetero]-piperidines which 
may structurally be represented by the formula 



20 



25 



r2 r 1 



the pharmaceutically acceptable acid addition salts and the possible stereochemical* isomeric forms 



30 thereof, wherein: 

A 1 = A 2 -A 3 = A 4 is a bivalent radical having the formula 

-CH = CH-CH = CH- (a-1), 

3S -N = CH-CH = CH- (a-2). 

-CH = N-CH = CH- (a-3), 

-CH = CH-N = CH- (a-4),or 

CH = CH-CH = N- (a-5), 



40 



45 



50 



wherein one or two hydrogen atoms in said radicals (a-1) - (a-5) may, each independently from each other, 
hP reDlaced bv halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 

RMs a Member selected from the group consisting of hydrogen, alkyl, cycloalkyl. » and .ower alky, 
substituted with one or two Ar 1 radicals; 

R2 is a member selected from the group consisting of hydrogen and lower alkyl; 

BisCH 2 ,0, S, SOorSCV, 

L is a member selected from the group consisting of a radical of formula 



L 1 -C r H 2r -T-C s H 2s - (b-1 ); and 
a radical of formula 



55 
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L 1 -^^-? 1 -/ - ^ ( b-2 ) 



5 2 n 

wherein one or two hydrogen atoms in the bivalent radical -C S H2 S - may, each independently from each 
other, be replaced by halo, hydroxy, mercapto, isothiocyanato, isocyanato, lower alkyloxy, lower alkylthio, 
Ar\ Ar 1 0-, Ar 1 S-, Ar 1 S0 2 -, or NR 3 R 5 ; and 
w n is 0 or the integer 1 or 2; 

r and s are, independently from each other, 0 or an integer of from 1 to 6 inclusive; 
Tis-Y-or 



75 



II 

-Z-C-Y-; 



T 1 is 



20 X 



or a direct bond; 
25 said Y being O, S, NR 3 or a direct bond; 
X being O, S, CH-NCfc or NR 4 ; 
Z being O, S, NR 5 or a direct bond; and 

said R 3 being hydrogen, lower alkyl, (Ar^lower alkyl, 2-lower alkyloxy-1 ,2-dioxoethyl or a radical of 
formula -C( = X)-R 6 , R 6 being hydrogen, lower alkyl, Ar 2 , Ar 2 -lower alkyl, lower alkyloxy, Ar 2 -lower alkyloxy, 
30 mono- or di(lower alkyl)amino. Ar 2 -amino, Ar 2 -lower alkylamino or Ar 2 -lower alkyl(lower alkyl)amino; 

said R* being hydrogen, lower alkyl, cyano. nitro, Ar 2 -sulfonyl, lower alkylsulfonyl, lower alkylcarbonyl 
or Ar 2 -carbonyl; and 

said R 5 being hydrogen or lower alkyl; 

wherein L 1 is a member selected from the group consisting of hydrogen; halo; hydroxy; lower alkyloxy; 

35 lower alkylthio; cyano; mercapto; isocyanato; isothiocyanato; Ar 1 ; Ar 1 -carbonyl; Ar 1 -sulfonyl; 

lower alkylsulfonyl; cycloalkyl being optionally substituted with up to two substituents each independently 
selected from the group consisting of lower alkyl, cyano and Ar 2 ; [10,11-dihydro-5H-dibenzo[a,d]- 
cyclohepten-5-ylidene]methyl; Het; and furan substituted with substituted lower alkyl; said substituted lower 
alkyl being lower alkyl substituted with a member selected from the group consisting of hydroxy, mercapto, 

40 lower alkyloxy, lower alkylthio. aminolower alkylthio, Ar 2 -oxy and a radical of formula 



45 



(c). 



wherein: 

t is 0 or an integer of from 1 to 6 inclusive; and 

R 7 is hydrogen or lower alkyl; 
50 provided that: when in said radical of formula (c) t is 0, then Z or Y is a direct bond; and 

where r is 0, L 1 may also be lower alkenyl, Ar 1 -lower alkenyl or lower alkyl substituted with two lower 
alkyloxy radicals; and 

where r is 0 and T is NR 3 , or T is -N(R 5 )-C( = X)-Y or T 1 is -N(R 5 )-C( = X)-, L 1 may also be amino, lower 
alkylamino or Ar 1 -amino; and 
55 where r is 0, and T is -N(R 5 )-C( = X)-Y or T 1 is -N(R 5 )-C( = X)-, L 1 may also be nitro; 

said Het being an optionally substituted five- or six-membered heterocyclic ring, being optionally condensed 
with an optionally substituted five- or six-membered carbocyclic or heterocyclic ring; 
and said Het may be unsaturated or partly or completely saturated; 



3 



EP 0 151 826 B1 



70 



15 



20 



wherein Ar' is a member selected from the group consisting of phenyl, substituted phenyl, naph- 
tha** thienyl, halothienyl, lower alkylthienyl, pyridinyl. mono- and di(.ower ■^^LS M^toSt 
lower alkylpyrrolyl, furanyl. furanyl substituted with lower alkyl. pyraz.nyl. th,azolyl. 
LlM S : said substituted phenyl, being phenyl substituted with up to 3 substrtuente each , ■ndepen- 
den rselected from the group consisting of halo, hydroxy, nitro, cyano, trifluoromethyl. lower alkyl. lower 
alky oxy Cr X»hio. mercapto, ami, mono- and di(.ower a.ky.)amino, tower alkylsuHonyl lower 
alkylsuKonyllower alkyl. phenyllower alkylsuHonyl. phenylsulfonyllower alkyl, a radical of formula R - C£*> 
7 a radical of formula ( 5-Z-C( = X)-Y-, and a radical of formula R^Y-; wherein p .s an integer of from 1 
le^uZZ^ is a member selected from the group consisting of amino, cyano. phenyl 
aminoSboTyt mono- and di(lower alky.)aminocarbonyl, tower alkyloxycarbonyl. phenyllower alky oxyc«- 
^4 morpholinylcarbonyl. Vpiperidinylcarbonyl, 1-pyrroUdiny.carbonyl. and lower alkenyl; wherein R s 
member selected from the group consisting of hydrogen, lower alkyl and Ar*; prov.ded that, when R is 
SS^tSTl other than'a direct bond, tan Z is not O or S; and wherein R» is lower alky. or A* 

wherein Ar* is a member selected from the group consisting of phenyl, substituted phenyl thienyl ^and 
furanyl said substituted phenyl being phenyl optionally substituted with up to «^ each 
independently selected from the group consisting of halo, hydroxy, nitro. cyano. tnfluoromethyl. lowe alkyl. 
tower alkyS lower alkylthio, mercapto, amino, mono- and di(.ower alkyl)amino. carboxyl. lower alkylox- 
yTarborlTaS' (tower a.ky.)-CO; wherein lower alky, is a straight or branch chained saturated hydrocarbon 

St tE ^"rTcio; alky, includes lower alky, radicals, as defined hereinabove anc i the 
htoher homotogs thereof having from 7 to 10 carbon atoms; lower alkeny. is a straight or branch chaned 
hydrocarbon radical having from 2 to 6 carbon atoms cycloalky. is cyc.opropy . cyclobuty eye topenty. or 
cyclohexyl; lower alkanediyl is a bivalent straight or branch chained alkaned.yl rad.cal hav.ng from 1 to 6 



carbon atoms; 
25 provided that: 



30 



35 



40 



45 



nwhen L is a radical of formula (b-1) wherein V is hydrogen and wherein T is -Z-C(=X)-Y- wherein Y is 
ler then a direct bond and Z and X are each independently O or S then r is not 0; orwherM- ,sa 
radical of formula (b-2) wherein V is hydrogen and wherein V ,s -Z-C(=X)- wherein Z and X are each 

?&!7i?^££™ wherein V is halo, hydroxy. lower alkyloxy. mercapto lower 
a kvlthio isocyanato, isothiocyanato or Het connected to C r H 2r on a nitrogen atom, and wherein r is 0. 
S t is a d7ect bond or a radical -C( = X)-Y-; or when L is a radical of formula (b-2) wherein U is halo, 
hydroxy, lower alkyloxy. mercapto. lower alkylthio. isocyanatojsoth.ocyanato or Het connected to C,H 2r 
on a nitroaen atom, and wherein r is 0, then V is a radical -C(-X)-; 

2 when ? is a radical of formula (b-1) wherein T is Y. said Y being other than a direct bond, or wherein 
T ic; -z-C( =>0-Y- wherein Y is other than a direct bond, then s is not 0. 
Preferred compounds within the invention are those wherein r is 0 and V is hydrogen, hydroxy, tower 
alkvloxv lower alkylthio, mercapto, Het, Ar\ cyanato, isocyanato or isothiocyanato. 

"particulady preferred compounds within the invention are those wherein r is 0 and V is as desenbed 
hereinabove for me preferred compounds and wherein R< is lower alkyl substituted with one An 

Ce paSularly preferred compounds within the invention are those wherein L ,s a rad.cal of formu a 
(b-1) whereto r is 0 and V is as described hereinabove for the preferred compounds and wherein R' is 

^^cZ^T^J^ Het is a heterocycle which is substituted with a hydroxy 

mercapto o amino radical may contain in their structure a keto-eno. tautomeric ^ « 

thereof and consequently these compounds may be present in their keto form as well as the.r eno form 

The compounds of formula (I) can generally be prepared by reacting a pipendine of formu.a (II) wrth a 
diamine of formula (III). 



R 2 , =1 



I X 1 T a 1 

55 2 a 4 ^ 



,3 » (1) 



(III) 



4 
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In (II) X 1 is O, S or NH. 

W as used in the foregoing and following reaction schemes is an appropriate leaving group such as, for 
example, halo, e.g. chloro, bromo or iodo, a sulfonyloxy group, e.g. methylsulfonyloxy or 4-methylphenylsut- 
fonyloxy, and where W is connected to a -C( = X)-, -C( = X 1 )-or -C( = X 2 >- radical it may also be lower 
5 alkyloxy, lower alkylthio, Ar 2 -0-, or Ar^S-. 

The piperidine of formula (II) may in situ be generated, for example, by converting a piperidine which is 
substituted in its 4-position with a -B-C( = X 1 )-OH radical into a piperidine of formula (II) by reacting the 
former piperidine with thionyl chloride, phosphor trichloride, polyphosphoric acid, phosphoroxychloride and 
the like. 

io The reaction of (II) with (III) may be conducted in a suitable solvent such as, for example, a hydrocarbon, 
e.g., benzene, hexane, an ether, e.g., 1,V-oxybisethane, tetrahydrofuran, a ketone, e.g., propanone, an 
alcohol, e.g., methanol, ethanol, 2-propanol, 1-butanol, a halogenated hydrocarbon, e.g., trichloromethane, 
dichloromethane, an acid, e.g., acetic acid, propanoic acid, N,N-dimethylformamide, N,N-dimethylacetamide 
and the like, and mixtures of such solvents. Depending "upon the solvent and nature of W it may be 

75 appropriate to add an appropriate base and/or an iodide salt, preferably an alkali metal iodide, to the 
reaction mixture. Elevated temperatures may enhance the reaction rate. 

The compounds of formula (I) can also be prepared by reacting an intermediate of formula (V) with a 
piperidine of formula (IV) wherein E 1 and E 2 are selected so that during the reaction a radical -B-is formed. 



20 



25 




(IV) 

(V) 



30 For example, the compounds of formula (I) can be prepared by reacting a piperidine of formula (IV) wherein 
E 1 is a radical of formula -B-M with an intermediate of formula (V) wherein E 2 is a radical of formula -W. 



35 




(IV-a) 



In (lV-a) M is, depending upon the nature of B, hydrogen or an appropriate alkalimetal or earth alkaline 
metal and in (V-a) W has the previously described meaning. Additionally, the compounds of formula (I) can 
45 also be prepared by reacting a piperidine of formula (IV) wherein E 1 is W with an intermediate of formula (V) 
wherein E 2 is a radical of formula -B-M, said W and M having the previously described meanings. 



50 




(IV-b) 



5 
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More particularly the compounds of formula (I) wherein B is -CfV can also be prepared by reactng a 
pZSSoi formula (IV) wherein P represents a radical of formula -CH 2 -W. (.V-c). ^T^^ 
SLa (V) wherein E? represents M, (V-c) or alternatively, by reactmg a p.per.d.ne of formula V wherein 
E Ta radical of formula -M, (IV-d), with an intermediate of formula (V) wherein & .s a rad,ca. of formute 



-CH 2 -W, (V-d). 



20 



25 



R R , 



70 L 

(IV-c) 

75 



(V-C) * 




A 

( IV-d) 

(V-d) 



<I-a) 



The reaction of (IV) with (V) may conveniently conducted in 
an aromatic hydrocarbon, e.g., benzene, methylbenzene; an ether. e.g. 1.4-dioxane 1,1 o x y^mar , . 
tetrivSuran and the like; a halogenated hydrocarbon, e.g. trichloromethane and the l,ke; N.N-dmetiiyl- 
^amide pMF); N ,N-dimethy.aceLide (DMA); and where M is hydrogen, said solvent may a^ a 
30 STdtanS eg -nTethanol. ethanol, 1-butano. and the like; a ketone, e.g.. 2-propanone 

ZLone and the like In some circumstances, the addition of an appropriate base such as. for example. 
r a fkaTmeta. ebonite or hydrogen carbonate, sodium hydride or an organic base such as. for example 
nXXS^nSot N-(1-me*ylethy.)-2-propanamine and/or the addition of an iod.de salt, preferabfy 
S-alkaTmeta. iodide, mafbe appropriate. Somewhat elevated temperatures may enhance the rate of the 

35 reat rSe' compounds of formula (!) can also be derived from a 1 .4-dihydropyridine derivative of formula (V.) 
following art-known reducing procedures. 



R 2 1 



40 I R 



a 



45 



50 



(VI) 



1 

N ^ A ^ 2 reduction 

S 3 




(I) 



Suitable reducing procedures are. for example, a catalytic hydrogenation in a suitable solvent . e* 
mettr?o. Sand the like, in the presence of a suitable catalyst. e.g. p.atinum-on-charcoal. P a..ad,um- 

2^7tS3?S can also be converted into each other. A number of such reactions will be 

^^t^X^oL^ representations of the compounds of formula (.) and of certain 
precursors and intermediates thereof the 



55 
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-radical will hereafter be represented by the symbol D. 
10 The compounds of formula (I) wherein L is L 2 , said compounds being represented by the formula (l-b) 
can be prepared by alkylating an intermediate of formula (VII) with a compound of formula (I) wherein L is 
Q 2 , said compound being represented by the formula (l-c). 

^ l 2 -d 

(VII) <I-c) (l-b) 

20 

L 2 as defined hereinabove is a radical of formula (b-1) other then hydrogen, said radical being represented 
by the formula (b-1 -a), or a radical of formula (b-2). 

In (VII) and (l-c), Q 1 and Q 2 are selected so that a bivalent radical of formula (b-1 -a) or (b-2) is formed 
during the alkylation reaction, said (b-1 -a) and (b-2) having the previously described meaning. 
25 For example, the compounds of formula (l-b) can be prepared by N-alkylating a piperidine of formula (he) 
wherein Q 2 is hydrogen, said piperidine being represented by the formula (l-c-1), with a reagent of formula 
(Vll-a) 



30 L -W + HO N-alkylation ^ (l-b) 

(Vll-a) (I-c-1) reaction 



75 



Q 2 -D 



Additionally, the compounds of formula (l-b), wherein L 2 is a radical of formula (b-1 -a), wherein T is T 2 , 
35 said T 2 being O, S, NR 3 or -Z 1 -C( = X)-Y-, said Z 1 being O, S or NR S , or a radical of formula (b-2) wherein 
T 1 is T 3 , said T 3 being -Z 1 -C( = X)- or a direct bond, said compounds being represented by the formulae (I- 
b-1-a), respectively (l-b-1-b), can be prepared by alkylating a piperidine of formula (l-c-2) with a reagent of 
formula (Vll-b). 

40 

I. 1 -C r H 2r -W 1 + Q 2a -D alkylation ^ 

(Vll-b) <I-c-2) reaction 



45 U-C^-T^CsHas-D (l-b-1-a) 




L 1 -C r H 2r -T 3 -N D C I-b-l-b) 



50 X ~(CH 2 ) n 



In (l-c-2) Q 28 is a radical of formula HT^-CsHas-, 
respectively a radical of formula 

55 
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JO 



15 



HT 3 -N «-\" 

\ / 



and W has the previously defined meaning of W, and where r = 0. and V is Het or Ar\ it may also be 
lower alkyloxy or lower alkylthio. . ^ 

The compounds of formula (l-b), wherein L 2 is a radical of formula (b-1-a), wherein T is T sad jr» 
being O S NR 3 or -Z-C( = X)-YS said Y 1 being O, S or NR 3 , and said compounds being represented by the 
formula '(l-b-2). may also be prepared by alkylating a piperidine of formula (l-c) wherein Q 2 is a radtca^ o 
formula -CsfWW. said piperidine being represented by the formula (l-c-3). with a reagent of formula (VII) 
wherein Q 1 is a radical of formula -C r H 2r -T 4 H, said reagent being represented by the formula (Vll-c). 

L 1 C H_ -T 4 H + W-C H -D alkylation J^-C H„ -T 4 -C H -D 
r 2r s 2s * ? r 2r s 2s 

(VII-c) (I-c-3) reaction (I-b-2) 



20 



The alkylation reactions are conveniently conducted in an inert organic solvent such as, for example, an 
aromatic hydrocarbon, e.g.. benzene, methylbenzene, dimethylbenzene. and the like; a lower alkanol, e.g., 
methanol, ethanol. 1-butanol and the like; a ketone, e.g.. 2-propanone, 4-methyl-2-pentanone and the like, 
an ether eg 1 4-dioxane. 1 .1 '-oxybisethane, tetrahydrofuran and the like; N.N-dimethylformam.de (DMr). 
25 N N-dimethylacetemide (DMA); dimethyl sulfoxide (DMSO); nitrobenzene; l-methyl-2-pyrrolidinone; and the 
Fk? The addition of an appropriate base such as. for example, an alkali metal carbonate or hydrogen 
carbonate, sodium hydride or an organic base such as. for example. N,N-diethylethanam.ne or N-(1- 
methylethyl)-2-propanamine may be utilized to pick up the acid which is liberated during the course of the 
reaction. In some circumstances the addition of an iodide salt, preferably an alkali metal iod.de. is 
30 appropriate. Somewhat elevated temperatures may enhance the rate of the reaction. 

The compounds of formula (l-b) can also be prepared by the reductive N-alkylat,on reaction of (l-c-1) 
with an appropriate carbonyl-compound of formula L 2 ° = C = 0 (VIII). said L 2 - = C = 0 being a compound of 
formula L^H wherein a -CH 2 - radical is oxidated to a carbonyl radical. 

35 2-* 2 

L -C-O + (I-c-1) ^ X. -D (I-b) 

(VIII) 



40 



45 



The compounds of formula (l-b). wherein L 2 is a radical of formula U-C r H 2r NR 3 -C s H 2s -. said compounds 
being represented by the formula (l-b-3) may alternatively be prepared by the reductive ; N-alkytetion 
reaction of a compound of formula (I), wherein L is a radical of formula HN(R 3 )-CsH 2 s-. (l-d). wrth an 
appropriate carbonyl-compound of formula V -(C r H 2M ) = 0, (IX), said LM<W«m)-0 being a compound of 
formula U-C r H 2r -Hwherein a -CH 2 - radical is oxidated to a carbonyl radical. The compounds of formula (l-b- 
3) can also be prepared by the reductive N-alkylation of an amine of formula (X), with a compound of 
formula (I) wherein L is a radical of formula 0 = (C s H 2s . 1 )-. said compound being represented by the formula 
(l-e). and said 0 = (C s H 2s .„- being a radical of formula H-CVW wherein a -CH 2 - radical is oxidated to a 
carbonyl radical. 

^-CC^^ )=C - HH(R 3 )-C s H 2g -D _^ ^-C^-N ( R 3 ) -C^-D 

(IX) (I-d) (I-b- 3) 

55 L X -C r H 2r -N(R 3 )H + °" {C B H 2s-1 )_D > (I-b-3) 

(X) (I-e) 



50 
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Said reductive N-alkylation reaction may conveniently be carried out by catalytically hydrogenating a 
mixture of the reactants in a suitable reaction-inert organic solvent according to art-known catalytic 
hydrogenating procedures. The reaction mixture may be stirred and/or heated in order to enhance the 
reaction rate. Suitable solvents are, for example, water; lower alkanols, e.g. methanol, ethanol, 2-propanol 

5 and the like; cyclic ethers, e.g. 1,4-dioxane and the like; halogenated hydrocarbons, e.g. trichloromethane 
and the like; N,N-dimethylformamide; dimethyl sulfoxide and the like; or a mixture of 2 or more of such 
solvents. TheTeTm "art-known catalytic hydrogenating procedures" means that the reaction is carried out 
under hydrogen atmosphere and in the presence of an appropriate catalyst such as, for example, palladium- 
on-charcoal, platinum-on-charcoal and the like. In order to prevent the undesired further hydrogenation of 

10 certain functional groups in the reactants and the reaction products it may be advantageous to add an 
appropriate catalyst-poison to the reaction mixture, e.g., thiophene and the like. 

The compounds of formula (l-b), wherein L is a radical of formula (b-1-a) wherein T is Z 1 -C( = X 2 )-NH-, 
Z 1 being as previously described, X 2 being O or S, and said compounds being represented by the formula 
(l-b-4), can generally be prepared by reacting an isocyanate or isothiocyanate of formula (l-f) with a reagent 

75 of formula (XI): 



Ll - C r H 2r ~ zlH + X 2 «ON-C H -D . I*-C H -Z 1 j-NH-C H — D 

20 * *t s 2s ^ r 2r s 2s 

< XI > U-f) (I-b-4) 



The compounds of formula (l-b), wherein L 2 is a radical of formula (b-1-a), wherein T is -NH-C^X^Y 1 -, 
25 Y 1 being as previously described, and the compounds of formula (l-b), wherein L 2 is a radical of formula (b- 
1-a), wherein T is -NH-C( = X 2 )- and s is 0, and the compounds of formula (l-b), wherein L 2 is a radical of 
formula (b-2), wherein T 1 is -NH-C( = X 2 )-, said compounds being represented by the formula (l-b-5-a), 
respectively (l-b-5-b) and (l-b-5-c), can be prepared by reacting an isocyanate or isothiocyanate of formula 
(XII) with a piperidine of formula (l-c-4), respectively (l-c-1) and (l-c-5). 
30 x. 

f 

L X C H s -N-C-X 2 + HY^-C H„ -D L X -C H -NH-C-Y 1 -^ H -D 

r 2r a 2s r 2r a 2a 

35 (XII) (I-c-4) (I-b-5-a) 

X 2 

1 » 

^ (XII) + H-D ^ L -C r H 2r -NH-C-D (I-b-5-b) 

(I-c-l) 



50 



(XII) + HN 





(I-c-5) (I-b-5-c) 



The reaction of (XI) with (l-f) and of (XII) with (l-c-4), respectively (l-c-1) and (l-c-5) may be conducted in a 
suitable reaction-inert solvent such as, for example, a hydrocarbon, e.g., benzene, a ketone, e.g., acetone, a 
halogenated hydrocarbon, e.g., dichloromethane, trichloromethane, an ether, e.g., I.V-oxybisethane, 
tetrahydrofuran and the like. Elevated temperatures may be suitable to enhance the rate of the reaction. 
55 The compounds of formula (l-b), wherein L 2 is a radical of formula (b-1-a), wherein T is -C( = X 2 >-Y 1 -, 
and the compounds of formula (l-b), wherein L is a radical of formula (b-1-a), wherein s is 0 and T is a 
radical of formula -C( = X 2 )-, and the compounds of formula (l-b) wherein L 2 is a radical of formula (b-2), 
wherein T 1 is -C( = X 2 )-, said compounds being represented by the formula (l-b-6-a), respectively (l-b-6-b) 



9 
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w 



and O-b-6-c), may be prepared by reacting a piperidine of formu.a (.-c-4). respective* (.-c-1) and fro* with 
a reagent of formula (XIII). 

x 2 jj 2 

1 (XIII) (I-b-6-a) 



(XIII) + (I-C-l) C r H 2r -C-D 

(I-b-6-b) 

75 



20 



25 



30 



35 



40 



x 2 



l « ' — \ 

(XIII) + (I-C-5) C r H 2r -C-N ^ D 



(CH ) 
1 2 n 



(I-b-6-c) 



tow* MWWcrion- « ant,dat,on >«22^!tl^ SST^** aisequenrjy. is reacted «th 
Mo , reaotive derivative, ».„.. an an hydnde or "^J^StoT^I) and (l-c-5> with a eatable reaoant 
(KM), (l-c-1) or (K>5); or by reactrnp <XM> «* ^£*~S23* "Jttail-methylpyridlnium iodide and 
oapable of forming amidea or esters. e«, d,oyc tohex, «^™*£to« ^ Jh^, fo, example, an 
MM. Said reaotione a,e meet oonvemently oonducted ,n a =^^^ WcMo « melhane „ a polar 

tmpoanda e. 1— 0-b>. v-terein L< ,e a r^oa. o, T JJ 

appropriate > C = X generating agent 



, T . V.x L l -C -* X -CC-«-t l -C H 2 -D 

(XI) + (I-c-4) * C-x ^ r 2r ^ * M 

generating agent (I-b-7-a) 



45 



50 



* V-x ^ L^C H, -Z^CCXl-D 

(XI) * (I-c-1) + ^C-x > r 2r 

generating agent (l-b-7-b) 



(XI) + (I-c-5) + ^> 



* ^- C r«2r- zl - C( - X) -CV" C 

generating agent (I-b-7-c) MCH^ 



55 v ■ + . frir ovamDle 1 V-thiocarbonylbis[1H-imidazole], 1.1'- 
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solvent, such as, for example, a hydrocarbon, e.g., benzene, methylbenzene; an ether, e.g., 1,1*-ox- 
ybisethane, tetrahydrofuran; a halogenated hydrocarbon, e.g., dichloromethane, trichloromethane and the 
like. The addition of a base such as, for example, an alkali metal carbonate or hydrogen carbonate or an 
organic base, e.g., N.N-diethylethanamine and the like, may be appropriate. 
5 The compounds of formula (l-b) wherein L 2 is a radical of formula (b-1 ), wherein s is an integer of from 
2 to 6 inclusive, said compounds being represented by the formula (l-g) can be prepared by reacting an 
appropriate alkene of formula (XIV) with a piperidine of formula (l-c-1). 

10 L 1 C r H 2r -T-lower alkenediyl-H + (I-c-l) ^ L^H^-T- lover alkanediyl-D 

(XIV) (I-g) 



The compounds of formula (l-b) wherein L 2 is a radical of formula L 1 -C f H 2r -T-C S '. 2 H2s.4-CH(Y 1 H)-CH2-. 
15 wherein s' is an integer of from 2 to 6 inclusive, said compounds being represented by the formula (l-h) 
may also be prepared by reacting a reagent of formula (XV) with a piperidine of formula (l-c-1). 



20 



25 



v 1 y 1 h 



(XV) <I-h) 



The reactions of (XIV) with (l-c-1), and (XV) with (l-c-1) may be conducted by stirring and, if desired, heating 
the reactants together. The said reactions may be conducted in a suitable solvent such as, for example, an . 
alkanone, e.g. 2-propanone, 4-methyl-2- propanone, an ether, e.g. tetrahydrofuran, I.V-oxybisethane, an 
alcohol, e.g. methanol, ethanol, 1-butanol, N.N-dimethylformamide, N,N-dimethylacetamide and the like. 

30 It is evident that the radical "-lower "alkenyl-", the corresponding "-lower alkanediyl-'Vadical and the, 
radical C2 S -2H 2s -.4 may bear the previously described substitutions of the radical -C s H 2s -. 

The compounds of formula (I) wherein L 1 is Het, said compounds being represented by the formula (l-i). 
may also be prepared following procedures for preparing ring systems which are known in the art or 
analogous procedures thereof. A number of such cyclization procedures will be described hereinafter. 

35 The bivalent radical K used in the description of these cyclization reactions has the following meaning: 

-C r H 2P -T-C s H 2 s- (d-1); or 



40 

V_ 



-C H_ -T 1 -*! ^> (d-2); 
r 2r \ / 



< C Vn 



45 and the radicals (e-1), (e-2), (e-3), (e-4), (e-5), (e-6) and (e-7) also used in the description of these 
cyclization reactions have the following meaning : 



50 



55 
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wherein X 2 has the previously defined meaning; and R» R< 2 , R 13 , R 1 *. R' 5 - R 16 . R 17 - * nd R* are 

:acMndependent.y optiona. substituents of the said radicals (e-1) - (e-7) and where (e- 1), (e-5 or «£) s 
connected to C s H 2s by the nitrogen or carbon bearing R'\ R", R or R« said R". R . R or R a 
absent and G' G 2 &, G* and G*. being each independently, optionally substituted b.valent rad.cals. are 
seSed so that they form, combined with the five- or six-membered heterocycle to which they are 

formula (H) wherein Het is an optionally substituted imidazoly. radical^aid 
compounds being represented by the formula (l-M). can be prepared by the cycl.zat.on react-on of an 
appropriate N-(2,2-dilower alkyloxyethyl)imidamide derivative of formula (XVI). 



lower alkyl-Ov c 
lower alkyl-O^j 
R 




(XVI) (i-i-l) 



wherein R 21 R 22 and R 23 are each independently optional substituents of the imidazole ring. 

Said cyclization reaction may conveniently be conducted in a suitable solvent in the presence of an 

ap^atetiS such as. for example, hydrochloric, hydrobromic and the like acids. Elevated temperatures 

m ^eTm^ Het is an optionally substituted thiazoly. radical being option** 

condensed with a five- or six-membered hetero- or carbocyclic ring, may be prepared by a number ot 
cycSn reactions, yielding, depending upon the case, compounds which may be represented by the 
formula (M-2) or (l-i-3). 
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24 25 
I 8 

w o 

(XVII) 



H N-C-K-D 
2 



i 



(XVTII) 



cyclization 



reaction 



N 

(I-i-2) 



»0 



S 

26 II 
R -C-NH. 



(XIX). 



R 27 0 



W 



-CH-C-K-t 



(XX) 



T T 

N -K-D 

(I-i-3) 



75 R 24 , R 25 , R 26 and R 27 are each independently optional substituents of the said thiazolyl ring, or, where 
in the compounds of formula (l-i-2) said thiazolyl ring is condensed with a five- or six-membered hetero- or 
carbocyclic ring, R 24 and R 25 taken together say form a bivalent radical of formula G 3 . 

Further, where Het is a radical of formula (e-1), said Het may be formed by condensing an intermediate 
(XXI) with a /C = X 2 generating agent, e.g. urea, thiourea, 1 ,1 *-carbonylbis[1 H-imidazole], lower alkyl 

20 carbonohalidate, phosgene, thiophosgene, trichloromethyl carbonohalidate and the ike. 



25 



- V NH-R 
s — Ac-NH-X-l 



11 



30 



"2 
X 

(XXI) 



generating 
agent 



R 11 

• 2 
N^X 



*~Y r 



(I-i-4) 



The compounds of formula (l-i-4) wherein R 11 is hydrogen say additionally be prepared by cyclizing an 
intermediate of formula 



35 



40 



X 

^ yNH-C-NH-K-D 

G l| (XXII) , 

^ — "^C-W 

>l2 
X 



which may in situ be generated by reacting a reagent (XXIII) with an amine (XXIV). 



45 



N-OX 



50 



X A 
(XXIII) 



+ H 2 N-K-D 



(XXIV) 



(XXII), 



The reaction of (XXI) with the / C = X 2 generating agent and the cyclization of (XXII) may conveniently be 
conducted in a suitable solvent such as, for example, an ether, e.g. 1,1-oxybisethane, tetrahydrofuran, an 
55 halogenated hydrocarbon, e.g. dichloromethane, trichloromethane, a hydrocarbon, e.g. benzene, methylben- 
zene, an alcohol, e.g. methanol, ethanol, a ketone, e.g. 2-propanone, 4-methyl-2-pentanone, N,N-dimethyl- 
formamide. N.N-dimethylacetamide, or mixtures of such solvents, optionally in the presence~bTan appro- 
priate base~iuch as, for example, N,N-diethylethanamine, an alkali or earth alkaline metal carbonate or 



13 



EP 0 151 826 B1 



hydrogen carbonate. In order to enhance the reaction rate, it may be suitable to heat the react.on nurture 

3ner where Hot is a radical of formula (e-2), said Het may be generated by cycling an 'ntemmd.ate 
(XXV) with an acid (XXVI) or a suitable functional derivative thereof, thus preparing a compound of formula 
0?5?. Alternatively an intermediate (XXVI.) may he condensed with an aromatic ammo ac.d or -th.oac.d of 
formula (XXVIII), preparing also a compound (l-i-5). 



^J m 2 + ^COOH 





70 || 2 (XXVI) 

X 

(XXV) 

o 

^ 5> ^C-X 2 H 

jj2 (XXVXII) 

(XXVII) 

The reaction of (XXV) with (XXVI) and of (XXVII) with (XXVIII) may be conducted in a suitable reacton-inert 
LTvertluTas^examU. a hydrocarbon, e.g. benzene, methylbenzene an alcohol water. In some 
instances it may be appropriate to use higher temperatures in order to reduce the reaction 

Where Het is a radical of formula (e-3). wherein R 1 * is hydrogen and R« .s a radical offormuteR 
CH^said Het may be formed by reacting a compound (XXIX) with an approbate acetylene denvative 
(XXX). thus preparing a compound of formula (l-i-6). with a 

Additionally, where Het is a radical of formula (e-3). said Het may be formed by reacting (XXIX) with a 
ketone of formula (XXXI). thus preparing a compound of formula (l-i-7). 



20 



25 



30 



R 13 



35 




I5ra 

+ CHsC-R 

-NH-K-D 



ll 2 p 

x (XXX) 
(XXIX) 



(I-i-6) 



40 



(xxix) + o-c 15 

R 



(XXXI) 



R -1* i* 

A. ' -» 



(I-i-7) 



50 



55 



The reaction of (XXIX) with (XXX) may be conducted in a suitable solvent such as. for example, an alcohol 
eg me^^anol. while the reaction of (XXIX) with (XXX.) may be J^^VjE*^ 
preferably in the presence of an organic acid such as. for example. ethaned.o.c acd and the like. Elevated 
temperatures may also be appropriate to shorten the reaction t.me. 

Additionally, where Het is a radical (e-4). said Het may be created by condens.ng a reagent (XXXII) with 
an intermediate (XXXIII). thus giving a compound (l-i-8). 
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(XXXII) (XXXIII) C 1-1-8) 



Where Het is a radical (e-5) being connected to K by the G 3 containing ring and bearing a 2- 
mercaptosubstituent, said Het may be formed during the cyclization of an intermediate (XXXII) with C$2. 
w thus preparing a compound (l-i-9). 



75 




(XXXIV) 

20 Where Het is a radical of formula (e-6) being connected to K either by the G* containing ring or by the 
imidazole ring, said Het is formed during the condensation reaction of a reagent (XXXV) with an 
intermediate (XXXVI) respectively by the cyclodesulfurization reaction of an intermediate (XXXVII), thus 
preparing a compound (H-10) respectively (l-i-11). 




(I-i-11) 

(XXXVII) 



The reactions of (XXXII) with (XXXIII), of (XXXIV) with CS2 and (XXXV) with (XXXVI) may conveniently 
conducted in a suitable reaction-inert solvent, such as for example one of the solvents given hereinabove for 

45 the preparation of (l-i-4) optionally in the presence of an appropriate base, e.g. one of the bases also 
described for the preparation of (l-i-4); higher temperatures may be used to enhance the reaction rate. 
The cyclodesulfurization of (XXXVII) may be carried out by the reaction of (XXXVII) with an appropriate alkyl 
halide, preferably iodomethane in an appropriate reaction-inert organic solvent, e.g., a lower alkanol such as 
methanol, ethanol, 2-propanol and the like. Otherwise, the cyclodesulfurization reaction may be carried out 

so by the reaction of (XXXVII) with an appropriate metal oxide or salt in an appropriate solvent according to art- 
known procedures. For example, the compounds of formula (I) can easily be prepared by the reaction of 

(XXXVII) with an appropriate Hg(ll) or Pb(ll) oxide or salt, such as, for example HgO, HgCI 2 , Hg(OAc)2 , PbO 
or Pb(OAc)2. In certain instances it may be appropriate to supplement the reaction mixture with a small 
amount of sulfur. Even so methanediimines, especially N.N'-methanetetraylbisIcyclohexanamine] may be 

55 used as cyclodesulfurizing agents. 

Where Het is a radical (e-7), said Het may be formed during the condensation of an intermediate 

(XXXVIII) with a /C = X 2 generating agent, following the same procedures as previously described for the 
preparation of (l-i-4) starting from (XXXIII). 
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5 




(XXXVIII) (I-i-12) 



The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional grouptransformation. Some examples will be cited hereinafter. 

The compounds of formula (I), wherein -B- is -S- may be converted into the corresponding compounds 
of formula (I), wherein -B- is -SO-or -SO2- by an appropriate oxidation reaction, e.g. by reacting the former 
75 compounds with a suitable oxidating agent such as, for example, potassium periodate, a peroxide, e.g. 3- 
chlorobenzenecarboperoxoic acid, hydrogen peroxide, and the like, in a suitable solvent such as, for 
example, an ether, e.g. tetrahydrofuran, 1,r-oxybisethane, a hydro- carbon, e.g. benzene, a halogenated 
hydrocarbon, e.g. dichloromethane, trichloromethane and the like. In the instance where a sulfinyl is desired, 
said oxidation reaction is preferably conducted at lower temperatures with approximately one equivalent of 
20 the oxidating agent, while where a sulfonyl is desired, said oxidation reaction may be conducted at room or 
elevated temperature with an excess of oxidating agent. 

The compounds of formula (I) having a nitro substituent can be converted into the corresponding 
amines by stirring and, if desired, heating the starting nitro-compounds in a hydrogen-containing medium in 
the presence of a suitable amount of an appropriate catalyst such as, for example, platinum-on-charcoal, 
25 palladium-on-charcoal, Raney-nickel and the like catalysts. Suitable solvents are, for example, alcohols, e.g., 
methanol, ethanol and the like. 

In an analogous procedure, the compounds of formula (I) having a cyano substituent, can be converted 
into the corresponding aminomethyl containing compounds. 

The compounds of formula (I) having an hydroxy substituent may be converted into the corresponding 
30 halo compounds following art-known halogenating procedures, e.g., by reacting the former compounds with 
a suitable halogenating agent, e.g. thionyl chloride, phosphoryl chloride, phosphor trichloride, phosphor 
pentachloride, thionyl bromide, phosphor tribromide and the like. 

The compounds of formula (I) containing an ester group may be converted into the corresponding 
carboxylic acids following art-known saponification procedures, e.g. by treating the said compounds with an 
35 aqueous alkaline solution or with an aqueous acidic solution. 

The compounds of formula (I) containing a Het substituted with a thioxo group can be converted into 
the corresponding oxo compounds following art-known procedures, for example, by treating the said thioxo 
containing compounds with a peroxide, e.g. hydrogen peroxide in a suitable alkaline medium, e.g. an 
aqueous alkali metal hydroxide solution which may be mixed with an organic solvent, such as, for example, 
40 methanol, ethanol and the like. 

The compounds of formula (I) containing an unsaturated Het can be converted into the corresponding 
saturated form following art-known reducing procedures, e.g. by treating the said compounds with hydrogen 
in the presence of a suitable catalyst such as, for example, platinum-on-charcoal, palladium-on-charcoal an 
the like catalysts. 

45 Halo atoms substituted on aryl groups may be replaced by hydrogen following art-known 
hydrogenolysis procedures, i.e. by stirring and, if desired, heating the starting compounds in a suitable 
solvent under hydrogen atmosphere in the presence of an appropriate catalyst, e.g., palladium-on-charcoal 
and the like catalysts. Said halo atoms may also be replaced by a lower alkyloxy or a lower alkylthio 
substituent by reacting the starting halo-compound with an appropriate alcohol or thioalcohol or, preferably, 

50 an alkali- or earth alkaline metal salt or an appropriate alcohol or thioalcohol in a suitable solvent. 

Lower alkyloxy and lower alkylthio radicals substituted on aryl may be converted into the corresponding 
hydroxy or thiol radicals by treating them with an aqueous acidic solution, e.g. an aqueous hydrochloric or 
hydrobromic solution. 

The compounds of formula (I) containing an imino group, e.g. where NR\ NR 3 , NR* or NR 5 is NH, or an 
55 amino group, e.g. where AR\ AR 2 or Het is substituted with an amino group, the hydrogen atom in said 
imino or amino may be replaced by a suitable substituent following art-known procedures such as, for 
example, N-alkylation, reductive N-alkylation, acylation and the like methods. A number of such procedures 
will be described hereinafter in more detail. For example, lower alkyl groups or substituted lower alkyl 
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groups say be introduced by reacting the starting compounds with an appropriate N-alkylating agent 
following the procedures described hereinabove for the N-alkylation reactions of (VII) with (l-c), or by 
reacting the starting compounds with an appropriate carbonyl-compound following the reductive N-alkylation 
procedures described hereinabove for the reductive N-alkylations of (l-c-1) with (VIII), (l-d) with (IX) and (l-e) 
5 with (X). 

Lower alkylcarbonyl, Ar 2 -carbonyl and the like groups may be introduced by reacting the starting amine 
with an appropriate carboxylic acid or a derivative thereof such as, for example, an acid halide, acid 
anhydride and the like. 

Lower alkyloxycarbonyl and Ar 2 -oxycarbonyl groups can be introduced by reacting the starting amine 
io compound with an appropriate carbonohalidate, e.g. ethyl carbonohalidate, phenylmethyl carbonohalidate 
and the like. 

A^-NH-CO, Ar 2 -NH-CS, (lower alkylamino)-CO- (lower alkylamino)-CS-, and the like groups can conve- 
niently introduced by reacting the starting amine compound with an appropriate isocyanate or 
isothiocyanate following the procedures described hereinabove for the preparation of (l-b-4), (l-b-5-a), (l-b-5- 
75 b) and (l-b-5-c). 

The compounds of formula (I) containing a substituted nitrogen atom may be converted into the 
corresponding compounds of formula (I) wherein said nitrogen bears a hydrogen atom following art-known 
methods for preparing N-H groups such as, for example : 

1. where said nitrogen is substituted with an Ar 2 -CH2 group, by treating the starting compounds with 
20 hydrogen in the presence of a suitable catalyst, e.g. palladium-on-charcoal, platinum-on-charcoal, in an 

appropriate solvent; 

2. or, where said nitrogen is substituted with a sulfonyl group, e.g. lower alkylsulfonyl and Ar 2 -sulfonyl, by 
treating the starting compounds with an aqueous acidic solution preferably in the presence of a catalyst 
such as, for example, phenol, methoxybenzene and the like; 

25 3. or, where said nitrogen atoms are substituted with an Ar 2 -carbonyl group by treating the starting 
compounds with an aqueous basic solution, e.g. a alkali metal solution; 

4. where said nitrogen is substituted with lower alkyloxy carbonyl or Ar 2 -oxycarbonyl, by treating the 
starting compounds with an aqueous acidic or aqueous basic solution optionally in admixture with an 
organic solvent or where said nitrogen atom is substituted with Ar 2 -oxycarbonyl, by catalytically 
30 hydrogenating the starting materials in a suitable solvent. 

The compounds of formula (I) containing a nitrogen atom substituted with Ar 2 -CH 2 - may be converted 
into the corresponding compounds where said nitrogen is substituted with lower alkyloxycarbonyl, for 
example by treating the former compounds with a lower alkyl carbonohalidate in the presence of a suitable 
solvent and, if desired, in the presence of an appropriate base. 
35 The compounds of formula (I) containing a mercapto group may be converted into the corresponding 
isothiocyanato containing compounds by treating the starting amino compounds with CS2 in the presence of 
N.N'-methanetetraylbistcyclohexanamine]. 

— The compounds of formula (I) containing a -CH 2 -C( = 0)- fragment can be converted into the cor- 
responding compounds of formula (I) containing a -CH(halo)-C( = O)- fragment following art-known halo- 
40 genating procedures, e.g. by treating the starting compound with a halogen. 

In all of the foregoing and in the following preparations, the reaction products may be isolated from the 
reaction mixture and, if necessary, further purified according to methodologies generally known in the art. 

The compounds of formula (I) have basic properties and, consequently, they may be converted to their 
therapeutically active non-toxic acid addition salt forms by treatment with appropriate acids, such as, for 
45 example, inorganic acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like, and sulfuric 
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example, acetic, propanoic, 
hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2- 
butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic. 2,3-dihydroxybutanedioic, 2-hydroxy-1 ,2,3-pro- 
panetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohex- 
50 anesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form can 
be converted by treatment with alkali into the free base form. 

Some intermediates and starting materials in the foregoing preparations are known compounds which 
say be prepared according to art-known methodologies of preparing said or similar compounds and others 
are new. A number of such preparation methods will be described hereinafter in more detail. 
55 The intermediates of formula (II), wherein B is CH2, X 1 is NH and W is lower alkyloxy, said 
intermediates being represented by the formula (ll-a), can be prepared by reacting a (cyanomethyl)- 
piperidine of formula (XXXIX) with an alcohol, e.g. methanol, ethanol and the like, in the presence of an 
acid, e.g. hydrochloric acid. 
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R 



(XXXIX) 



+ lower alkanol 



acid 



10 



15 



20 



25 



>N V-CH 2 -C-0- 



lower alkyl 

(Il-a) 



, , i /i\a ™o,, ho nronared bv a reduction reaction of an appropriate 4- 
.KmEE *** W «» — — "*>">" 

imidazole derivative with a pyridinium derivative. 




a 1 i 

W + HB_ if ll J3 ^ (IV) 



-co 

A 



(XL) 

30 (XLI) 



35 



40 



50 



with optically active acids. riorived from the corresponding pure 

Pure stereochemical^ isomeric forms may also be denvea t« Action occurs 
stereochemically isomeric forms of the appropriate starting materials, provided that the reaction occurs 



weight. 



55 
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EXPERIMENTAL PART 
A. Preparation of Intermediates 
s Example 1 

a) A mixture of 302 parts of ethyl 2-[1-(phenylmethyl)-4-piperidinylidene]acetate hydrochloride and 200 
parts of glacial acetic acid was hydrogenated at normal pressure and at a temperature between 24- 
36 'C, in the presence of 4 parts of platinum oxide. After the calculated amount of hydrogen was taken 

10 up, the catalyst was filtered off and the filtrate was evaporated. The residue was washed with 1,1'- 
oxybisethane, alkalized with sodium hydroxide and extracted with 1,1'-oxybisethane. The extract was 
dried over potassium carbonate and evaported. The oily residue was distilled in vacuo, yielding 205 parts 
of the crude oily free base. From this oil 1 part was taken to prepare the hydrochloride salt. It was 
dissolved in 1,1'-oxybisethane and gaseous hydrogen chloride was introduced into the solution: a semi- 

75 solid salt was precipitated. The solvent was decanted and the residue was dissolved again in a mixture 
of 6 parts of ethanol and 4 parts of I.V-oxybisethane. This solution was concentrated to 5 parts. To the 
residue were added 12 parts of 1,V-oxybisethane, whereupon a solid was precipitated. It was filtered off 
and dried, yielding 0.2 parts of ethyl 1-(phenylmethyl)-4-piperidineacetate hydrochloride; mp. 122.5 - 
137*C (intermediate 1) 

20 b) A mixture of 8 parts of ethyl 1-(phenylmethyl)-4-piperidineacetate hydrochloride and 80 parts of a 
dilute hydrochloric acid solution was stirred and refluxed for 4 hours. After cooling, the reaction mixture 
was evaporated. The residue was washed with 2-propanone and the solvent was evaporated again. The 
solid residue was washed with 2-propanone, filtered off and dried, yielding 6 parts of 1 -(pheny Imethy l)-4~ 
piperidineacetic acid hydrochloride; mp. 137-1 45 *C (2). 

25 

Example 2 

To a suspension of 68.5 parts of ethyl 4-oxo-1 -piperidinecarboxylate in 240 parts of methanol were 
added portionwise 3.8 parts of sodium borohydride at a temperature between 20-30 *C (the reaction mixture 

30 was cooled if necessary in a water-bath). After the addition was complete, the whole was stirred for 30 
minutes. The reaction mixture was then poured into a mixture of 53.5 parts of ammonium chloride and 400 
parts of water. The methanol was evaporated. The product was extracted with trichloromethane. The extract 
was dried and evaporated. The oily residue was distilled in vacuo, yielding 60 parts of oily ethyl 4-hydroxy- 
1 -piperidinecarboxylate; bp. 140* C at 1.4 mm. pressure; ng° : 1.4796; di§ : 1.1166 (3). 

35 In a similar manner there was also prepared: 

methyl (cis + trans) -4-hydroxy-3-methyl-1-piperidinecarboxylate (4). 

Example 3 

40 To a stirred solution of 90 parts of 1-[(4-methylphenyl)sulfonyl]-4-piperidino1, 37.5 parts of N,N- 
diethylethanamine and 1300 parts of dichloromethane was added dropwise a solution of 42.3 parts of 
methanesulfonyl chloride in 130 parts of dichloromethane (exothermic reaction: temperature rose to 35 °C). 
Upon completion, stirring was continued for 2 hours at room temperature. Water was added and the layers 
were separated. The organic phase was washed with water, dried, filtered and evaporated. The residue was 

45 suspended in 2,2 , -oxybispropane. The product was filtered off and dried, yielding 116 parts (100%) of 1-[(4- 
methylphenyl)sulfonyl]-4-piperidinol methanesulfonate (ester); mp. 168.5 - 175.3*C (5). 

Example 4 

so 2350 Parts of hydrogen chloride were bubbled through 5600 parts of cooled ethanol (ice bath) at 10* C. 
Then there were added dropwise, during a 45 minutes period, 1500 parts of 1 -(pheny Imethy l)-4- 
piperidineacetonitrile. Upon completion, the whole was stirred for 20 hours at room temperature. The 
reaction mixture was evaporated and the residue was stirred in 2400 parts of acetonitrile. The product was 
filtered off, washed with 560 parts of acetonitrile and dried, yielding 2000 parts (85.7%) of O-ethyl 1- 

55 (phenylmethyl)-4-piperidineethanimidate hydrochloride (6) 
In a similar manner there was also prepared: 
O-methyl 1-(phenylmethyl)-4-piperidineethanimidate dihydrochloride (7). 



19 



EP 0 151 826 B1 



Example 5 



15 



20 



25 



A m«e o, 180.0 parte o, ^^^^Z^^SSS^^^ 
ol sodium carbonate. 1 part of potassium xxM. art 810 prts » „ hok( M ^ 

were also prepared: 
10 N-(2-nitrophenyl)-3-pyridinemethanamine (9); 

N-(4-fluorophenyi m ethyl)^ 

N-(3-nitro-2-pyridinyl)-2-pyridinernethanair..ne; mp. 113.6 C (11) 
2-nitro-N-(2-thienylmethyl)benzenamine (12) 
4-methyl-N-(2-nitrophenyl)benzenernethanam,ne; rn£ 65 iCg) 
N.[(4-methylphenyl)methyl]-3-nitro-2-pyr.dmam.ne; mp. 80.0-87.3 C (14). 
N3-[(4-fluorophenyl)methylh2.3-pyridinedia m ,ne (15); 
N-[(4-fluorophenyl)methyl]-3-nitro-4-pyr.d.nam ! ne,mp. 136.8 C (16), 

N-[(4-fluorophenyl)methylH-nitro-3-pyridinamine, 1 -oxide (17), 
4-fluorc ) -N-(4-methoxy-2-nitrophenyl)ben 2 enemethanam.ne 18). 

4-fluoro-N-<5-methoxy-2-nitropheny^ 

4-fluoro-N-(4-methyl-2-nitrophenyl)benzenemethanam,ne; mp. 88.9 C (20). 
4-fluorc)-N-(3-methoxy-2-nitrophenyl)benzenemethanam 1 ne; 21); 
4-fluoro-N-(2-methoxy-6-nitrophenyl)benzenemethanam.ne;(22) 

4- fluoro-N-(4,5-dimethox y -2-nitrophenyl)benzenemethanam,n 
tf,uoro-N-4^hloro-5-rnethoxy-2-nitrophenyl)benzeneme Janamme. 24 . 
tfl^N-(5-chloro-4-methoxy-2-nitrophenyl)benzenem 
N-(4-methoxy-2-nitrophenyl)-2-furanmethanamine;(26); 
N-(5-methoxy-2-nitrophenyl)-2-furanmethanamine;(27); 
N-(4-methoxy-2-nitrophenyl)-2-pyridinemethanamine;2^ 

30 N-tS-methoxy^-nitrophenyO-^pyridinemethanamme; (29); 

5- (4-f.uorop«^ (30). 
N|(2-furanyl)methyl>6-methoxy-3-nitro-2-pynd,nam.ne.(^ 
N-(3-nitro-6-methoxy-2-pyridiny1)-2-pyridinemethanari. l ne;(32). 

35 Example 6 

To a sllrreO and coded mitfur. o, * ^^^TCSXSS^^ 
„lds and 1050 parts ol IrtoWorome nana we™ ZTZ* and rifluJd tor 1 hoar. Whim 
temperature between 0 and -«• C. Upon ^<™X£7«Z was Wared off. stirred « wete, and 

rdr^srpro,? K nr^^ - — ~ 

45 Example 7 

' A nr»ur. o, ,00 parte o, IHia-meinoxypnan ^^^^S^ X^.^nS 
Mophene in methanol 4% end 480 parte ^ m *" 0 ' ^^^f^TAVer ^calculated amount ol 
ZZZZZ ,ie,d,n g oaa parte o, 

N2-[(4-methoxyphenyl)methylh 2,3-pyridined.am.ne; mp. 118.1 C (34). 
" In a similar manner there were also prepared: 
N-(3-pyridinylmethyl)-1,2-benzenediam.ne (35); 
N2-[(4-1l U orophenyl)methyl]-2,3-pyridinediam l ne(36); 

N2-(2-pyridinylmethyl)-2,3-pyridinediamine; mp. 134.9 (37), 
N2-(2-furanylmethyl)-2,3-pyridinediamine (38); 

NM2-thienylmethyl)-1,2-benzenediamine (39); 
N2-(2-thienylmethyl)-2.3-pyridinediamine; mp. 92.1 o (4U), 
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N 1 -[(4-methyIphenyl)methyl>1 ,2-benzenediamine (41); 
N 2 -[(4-methylphenyl)methyl}-2,3-pyridinediarnine; mp. 125.1 *C (42); 
N*-[(4-fluorophenyl)methyl}-3 f 4-pyridinediamine; mp. 163.7 # C (43); 
NM(4-fluorophenyl)methyl]-3,4-pyridinediamine; mp. 159.6*C (44); 
N 1 -[(4-fluorophenyl)methyl]-4-methoxy-1 ,2-benzenediamine (45); 
N 2 -[(4-fluorophenyl)methy^4-methoxy-1 ,2-benzenediamine (46); 
N 1 -[(4-fluorophenyl)methyl]-4-methyI-1 ,2-benzenediamine (47); 
N-[(5-methyl-2-furanyl)methyl]-1 ,2-benzenediamine (48); 
N 1 -[(4-fluorophenyl)methyl]-3-methoxy-1 ,2-benzenediamine (49); 
N 1 -[(4-fluorophenyl)methyl]-6-methoxy-1 ,2-benzenediamine (50); 
NM(4-fluorophenyl)methylM.5Hjimethoxy-1 ,2-benzenediamine (51); 
N 1 -t(4-fluorophenyl)methyl]-5-chloro-4-methoxy-1 ,2-benzenediamine 
N 1 -[(4-fluorophenyl)methyl]-4-chloro-5-methoxy-1 ,2-benzenediamine 
N 1 -(2-furanylmethyl)-4-methoxy-1 ,2-benzenediamine (54); 
N 1 -(2-furanylmethyl)-5-methoxy-1 ,2-benzenediamine (55); 
N 1 -(2-pyridinylmethyl)-4-methoxy-1 ,2-benzenediamine (56), 
N 1 -(2-pyridinylmethyl)-5-methoxy-1 ,2-benzenediamine (57); 
N 2 -[(4-fluorophenyl)methyl]-6-methoxy-2,3-pyridinediamine (58); 
N 2 -(2-furanylmethyl)-6-methoxy-2,3-pyridinediamine (59); and 
N 2 -(2-pyridinylmethyl)-6-methoxy-2,3-pyridinediamine (60); 

Example 8 

A mixture of 60 parts of 2-chloro-1 H-benzimidazole, 58 parts of 1-(chloromethyl)-4-fluorobenzene, 42.5 
parts of sodium carbonate, 0.1 parts oT potassium iodide and 135 parts of N,N-dimethyl- formamide was 
stirred and heated overnight at 70 * C. The reaction mixture was poured into water. The precipitated product 
was filtered off and dissolved in trichloromethane. The solution was dried, filtered and evaporated. The 
residue was crystallized from 2,2 , -oxybispropane, yielding 62.5 parts of 2-chloro-1-(4-fluorophenylmethyl)- 
1 H-benzimidazole (61). 

Example 9 

A mixture of 8.35 parts of thiourea, 26 parts of 2-chloro-1-[(4-fluorophenyl)methyl]-1 H-benzimidazole 
and 400 parts of ethanol was stirred and refluxed for 5 hours. The reaction mixture was evaporated. The 
residue was suspended in 2,2 , -oxybispropane. The precipitated product was filtered off and crystallized 
from ethanol, yielding 6.1 parts of 1-[(4-fluorophenyl)methyl}-1H-benzimidazole-2-thiol; mp. 194.7*C (62). 

Example 10 

To a stirred solution of 6 parts of 1 ,2-dimethyl-1 H-benzimidazole in 50 parts of dry pyridine were added 
dropwise 6.2 parts of benzoyl chloride at room temperature. Upon completion, stirring was continued for 2 
hours at room temperature. The whole was evaporated. The residue was dissolved in 260 parts of 
dichloromethane. Water was added and the solution was treated with concentrate ammonium hydroxide. 
The dichloromethane layer was decanted, dried, filtered and evaporated. The residue was taken up twice in 
45 parts of methylbenzene and the latter was evaporated each time, yielding 1-berizoyl-1,4-dihydro-4~[(1- 
methyl-1H-benzimidazol-2-yl)methyl]pyridine as an oily residue (63). 

In a similar manner there was also prepared: 
ethyl 4-[(1-methyl-1H-benzimidazol-2-yl)methyl]-1(4H)-pyridinecarboxylate as an oily residue (64). 

Example 11 

A mixture of 9.7 parts of 4-fluoro-y-(4-fluorophenyl)benzenebutanoyl chloride, 4.1 parts of 2,6-dimethyl- 
pyridine and 68 parts of tetrahydrofuran was hydrogenated at normal pressure and at room temperature 
with 2 parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. 
the catalyst was filtered off and the filtrate was evaporated, yielding 8.5 parts of 4-fluoro-7-(4-fluorophenyl)- 
benzenebutanal (65). 



(52) ; 

(53) ; 
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Example 12 



i or narts of 1-ethvM 4-dihydro-5H-tetra2ole-5-thione. 13.8 parts of potassium 



. ■ m in* r*\ mixture of 59 parts of 2-propanamine and 650 parts of dich- 
,o To a stirred and cooled (0-1 C > C) morture ot aw pan f completion, stirring was 

loromethane were added dropwise 94.2 parts of "^STSlSS^ was separated, dried, filtered 
continued for 5 minutes. The whole was washed wrth wate ^ ^ V^bispropane and hexane. The 

15 60*C(67). 
Example 14 

» and 30 pads of acetic acid a*,*,* .was of hexan^and nShyfdanzade. Tha product was 



Example 15 



30 



35 



B. P reparation of Final Compounds 
Example 16 

~ To 73 parts of hot (70'C, po.yphosphoric ^acid were ^£^.JCSS£ 
piperidineacetic acid hydrochloride: temperature ro* ^» C JJJ"JJ ^ was continued for 50 
were added portionwise 14 parts of 1 . 2 - benzened '^'"°J^ 

minutes at 170' C. The hot reaction mixture was poured ,nto 300 pa rts of ™™™ ^ ^ 

alkalized with a potassium hydroxide ^"^^n^^v^rThe sofid residue was 

^Xl]-methyl]-1H-benzimidazo^ mp. 221^5-222' C (compound 1). 

In a similar manner there was also prepared: 
2-[[1 '"pWlmethyl^^ mp - 172 9 ° ^ 

45 Example 17 

A mixture of 27.3 parts of O-methy, ^^^^^^^ « K 
of N-(2-furanylmethyl)-1.2-benzened l am.ne and 250 P arts of acet,c a ^ ^ ^ 

temperature. The reaction mixture ^J'Tf ^itl^^ ^e extract was dried, filtered 
so a.kaLd with sodium carbonate and extracted w,tb ^XL^ tT product was tittered off and dried. 

^ih^ZrZZerZe were also prepared: 1 - P heny.-2- [[ 1-(pheny.methy.)-4-piperidiny.]methy,]-lH- 

55 !ES££S»^^ mp - 1254 ' c (5) - 
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Example 18 

A mixture of 116.5 parts of O-ethyl 1 -(pheny Imethy l)-4-piperidineethanirnidate hydrochloride, 61.5 parts 
of NH(4-methylphenyl)methylH.2-benzenediamine and 400 parts of methanol was stirred and refluxed 
overnight. Another portion of 40 parts of O-ethyl 1-(phenylmethyl)-4-piperidineethanimidate hydrochloride 
was added and stirring was continued for 4~hours at reflux. The reaction mixture was evaporated. Water was 
added to the residue. The solution was treated with ammonium hydroxide. The product was extracted with 
trichloromethane. The extract was dried, filtered and evaporated. The residue was crystallized from 
acetonitrile. The product was filtered off and dried, yielding 74.5 parts (63%) of 1 -[(4-methylphenyl)methyl> 
2-[[1 -(phenylmethylH-piperidinyl]methyl]-1 H-benzimidazole; mp. 1 24.2 • C (6). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
were also prepared: 

2- [[1-(phenylmethylH-P j Peria1nyH mp. 156.3*0 (7); 

3- [(4-f luoropheny l)methyl]-2-[[1 -(phenylmethy IH-P»P^riclinyl]-methyl]-3H-imidazo[4,5-b]pyridine; mp. 1 03.2- 
105.8*C(8); 

2- [[1 -(pheny imethy l)-4-piperidinyl]methy l]-3-(2-py ridiny Imethy l)-3H-imidazo[4,5-b]py ridine; mp. 11 8.5- 
120.9*0(9); ~ 

3- (2-furanylmethyl)-2-[[1 -(pheny Imethy IJ^piperidinyll-methylhSH-imidazo^.S-blpyridine; mp. 1 1 8.5- 
119.8*0(10); ~~ 

1- [(4-methoxyphenyl)methyl]-2-[[1 -(pheny lmethyI)-4"PiP6"dinyl]-methyl]-1 H-benzimidazole; mp. 95.2*0 
(11); 

2- [[1-(phenylmethylM-piperidinyl]methyl^^ mp. 1 15.2* C (12); 

3- (pheny lmethyl)-2-[[1 -(pheny lmethyl)-4-piperidiny IJmethyll-SH^idazo^.S-bJpyridine (1 3); 
1-(phenylmethyl)-2-[[1-(phenylmethyl)-4-piperidinyl]methylJ-1H-benzimidazole; mp. 130° C (14); 
3-[(4-methylphenyl)methyl]-2-[[1 -(phenyl (15); 
3-[(4-methoxyphenyl)methyl]-2-[[1-(phenylm mp. 
83.4*0(16); ~ 

1 -[(4-f luoropheny l)methy l]-5-methoxy-2-[[1 -(phenylmethyl)-4-piperidinyl]methyl]-1 H-benzimidazole, mp. 

112.6-0(17); ~ 

1 -(3-furanylmethyl)-2-[[1 -(pheny Imethy l)-4-piperidinyl]methyl]-1 H-benzimidazole; mp. 102.0* C (18); 

1 -[(4-fluorophenyl)methyl]-5-methyl-2-[[1 -(phenylmethyl)-4-pipe?idinyl]methyl]-1 H-benzimidazole (19); 

1 -[(4-f luoropheny l)methyl]-6-methoxy-2-[[1 -(pheny Imethy l)-4-piperidiny l]methylH H-benzimidazole; mp. 

110-C (20); " 

5-fluoro-2-[[1-(phenylmethyl)-4-piperidinyl]methylh1 H-benzimidazole; mp. 206.2*0 (21); and 

1 -[(5-methyl-2-furanyl)methyl}-2-[[1 -(pheny Imethy l)-4-piperidinyl]-methyl]-1 H-benzimidazole; mp. 96* C (22). 

Example 19 

A mixture of 43 parts of 1-(phenylmethyl)-4-piperidineacetic acid hydrochloride, 31.5 parts of N 3 -[(4* 
fluorophenyl)methyl]-2,3-pyridinediamine, 850 parts of phosphoryl chloride and 20 parts of N,N-diethylben- 
zenamine was stirred for 6 hours at reflux temperature. The reaction mixture was evaporated? Methylben- 
zene was added twice to the residue and the whole was each time evaporated. The final residue was 
poured into ice water and the whole was made alkaline with a dilute sodium hydroxide solution. The product 
was extracted twice with dichloromethane. The combined extracts were washed twice with water, dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a mixture 
of trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile. The product 
was filtered off and dried, yielding 30 parts (50.2%) of 1-[(4-fluorophenyl)methyl]-2-[[1-(phenylmethyl)-4- 
piperidinyl]methyl]-1H-imidazo[4,5-b]pyridine; mp. 140.7*0 (23). 

In a similar manner there were also prepared: 1-[(4-fluorophenyl)methyl]-2-[t1-(phenylmethyl)-4- 
piperidinyl]-methyl]-1H-imidazo[4,5-c]pyridine; mp. 139.1 *C (24); and 3-[(4-fluorophenyl)methyl>2-[[1- 
(pheny Imethy l)-4-piperidinyl]-methyl]-3H-imidazo[4,5-c]pyridine; mp. 116.9*0 (25). 

Example 20 

To a stirred mixture of 3.5 parts of ethyl 4-hydroxy-1-piperidinecarboxylate and 135 parts of N.N- 
dimethylformamide was added 1 part of a sodium hydride dispersion 50% and stirring was continued for 2 
hours at room temperature. After the addition of 5.2 parts of 2-chloro-1 -[(4-f luoropheny l)methyl]-1H- 
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benzimidazole. the whole was further stirred overnight at room temperature. The reaction ^re was 
poured into ice water and the product was extracted with trichloromethane. ^^^J^jJ 
and evaporated. The residue was crystallized from 2,2'-oxybispropane. y,e d,ng 2.5 parts (31* /.) of ethyl 4- 
[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]oxyH-piperidinecarboxylate; mp 94.0 C (26). 
5 in a similar manner theTe was also prepared: methyl (cis^rans )-4-[[1-[(4-fluorophenyl)methyl]-1H- 
benzimidazol-2-yl]oxy]-3-methyl-1 -piperidinecarboxylate (27). 

Example 21 

10 To a stirred mixture of 1.5 parts of 1 H-benzimidazo.e-2-thiol and 90 parts ^^f^i"^ 
were added 0.8 parts of a sodium hydride dispersion 50%. Stirring was continued for 1 hour Then, there 
we e added 3 3 parts of l-[(4-methylphenyl)sulfonyl>4-piperidinol methanesulfonate(ester) and the whole 
Z stirred olLm at room temperature. Stirring was continued overnight at 80 «C The — moaure 
was poured into water. The product was extracted with 4-methy.-2 ; pentanone. The extract was dned. fibred 

is and evaporated. The residue was crystallized from acetonrtnle, yield.ng 0.7 parts (18/.) of 4-[(lH 
benzimidazol-2-vl)thio]-1-[(4-methylphenyl)sulfonyl]piperidine; mp. 194.8 *C (28). 

™ Star manner there was also prepared: 4-[[1-[(4-fluoropheny.)metoy^^^^ 
((4-methylphenyl)sulfonyl]piperidine; mp. 167.2*C (29). 

20 Example 22 

To a stirred and cooled (0'C) mixture of 7.2 parts of 4-[[1-[(4-fluorophenyl)methylh1H-benzimidazol-2- 
v iithi 0 Vl-r<4-methvlphenyl)sulfonyl]piperidine and 95 parts of dichloromethane was added dropw.se a 
S£ ^^^J^neca^pero^lc acid in dichloromethane. Upon completion, sftmng 

25 ^s contled for 2 hours at room temperature. The reaction mixture was washed with a sod,um carbonate 
^Tutton and Twitn water. The organic layer was dried, filtered and evaporated. The res,due was punfied Iby 
co urn ^chromatography over silica gel using a mixture of trichloromethane and methane. (96:4 by volume) 
afeTuent Te pure fractions were collected and the eluent was evaporated. The res,due was crystalUzed 
tolS product was filtered off and dried, yielding 0.7 parts 0») . of 4-«1-K4-f.uoropheny.)- 

30 methyl]1H-benzimidazol-2-yl]sulfinyl]-1-[(4-methylphenyl)sulfonyl]piper.d.ne; mp. 166.2 C (30). 

Example 23 

To a stirred solution of 7.2 parts of 4-[[1-[(4-fluorophenyl)-methyl]-1^ 
methylphenyl)sulfonyl]-piperidine in 195 parts of dichloromethane was added dropw,se a solution o 7 parts 
S ^^StoSnzenecarb^eroxoic acid in 65 parts of dichloromethane. Upon compfction. stimng was 
continued for 2 hours at room temperature. The whole was washed with a sodium carbonate sol*^ 
water, dried, filtered and evaporated. The residue was crystallized from «*££^2L5£X 
was filtered off and dried, yielding 3 parts (40%) of 4-[[1-[(4-fluorophenyl)methyl]-1H-benz.m.dazol-2 yl]- 
sulfonyl]-1-[(4-methylphenyl)sulfonyl]piperidine; mp. 21 4.7 *C (31). 

Example 24 

A mixture of 16 parts of i-benzoyl-1.4Klihydro-4-[(1-methyl-1H-benzimidazol-2-yl)methyl]pyridine and 
160 Darts o methanol was hydrogenated at normal pressure and at 50* C with 5 parts of pa«ad,um-on- 
cZ^T^T^. After the calculated amount of hydrogen was taken up. the catalyst was florae .off 
and Se fixate was evaporated. The residue was purified by column chromatography over s,l,ca gel usmg ,a 
mixture of trichloromethane and methanol (97.5:2.5 by volume) as eluent. The P^T^^ane ^ 
the eluent was evaporated. The oily residue was crystallized from 14 parts of 1 ,1 '-oxybisethane. The 
product wi Stored Tand dried, yielding 7.8 parts (58.5%) of i-benzoy,-4-((1-methy.-1H-benz l m,dazo.-2- 

y ^r a ,1P S imtr e ma'nnrfh^was also prepared: ethy. ^(l-methyMH-benzimidazol^yDmethylM- 
piperidinecarboxylate; mp. 98.2 *C (33). 

55 Example 25 

To a stirred mixture of 55 parts of 2-[[1-(phenylmethyl)-4-piperidinyl]methyl]-1H-benzimidazole and 450 
parts of NplXlformamide were added 10.6 parts of a sodium hydride dispersion 50% and stirnng 
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was continued for 1 hour. Then there were added dropwise 26 parts of 1-(chloromethyl)-4-fluo r o be nzene 
(slightly exothermic reaction). Upon completion, stirring was continued overnight at room temperature. 
Water was added and the product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered 
and evaporated. The solid residue was stirred in I.V-oxybisethane. The product was filtered off and dried, 
yielding 67.6 parts (90%) of 1-[(4-fluorophenyl)methyl]-2-[[1-(phenylm^ 
zimidazole; mp. 127.5* C (34). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
were also prepared: 2-[[1«(phenylmethylH-piperidinyl]methyl}-1-(4-thiazolylmethyl)-1H-benzimidazole; mp. 
98.7-1 05.8 *C (35); and 5(or 6)-fluoro-1-[(4-fluorophenyl)methyl]-2-[[1-(p^ 
1 H-bemzimidazole (36) 

Example 26 



A mixture of 41 parts of 3-[(4-methoxyphenyl)methyl]-2-[[1-(phenylmethyl)-4-piperidinyl]methylh3H- 
imidazo[4,5-b]-pyridine and 480 parts of methanol was hydrogenated at normal pressure and at 50 *C with 5 
parts of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated, yielding 30 parts (89%) of 3-[(4-methoxyphenyl)- 
methyI]-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]pyridine (37). 
In a similar manner there were also prepared: 

2- (4-piperidinylmethylH H-benzimidazole; mp. 195-196.5° C (38); 

3- [(4-methylphenyl)methyl]-2-(4-piperidinylmethyl)-3H-imidazo-t4,5-b]pyridine (39); 
1-(phenylmethyl)-2-(4-piperidinylmethyl)-1H-benzimidazole. monohydrate; mp. 72.5 *C (40); 
3-(phenylmethyl)-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]pyridine (41); 

1- [(4-methylphenyl)methylh2-(4-piperidinyTmethyl)-1H-benzimidazole ethanedioate (1:2). monohydrate; mp. 
195.1 *C (42); 

1 -[(4-methoxy pheny l)methy l]-2-(4-piperidiny Imethy l)-1 H-benzimidazole ethanedioate (1 :2). monohydrate; 
mp. 172.1 *C (43); 

2- (4-piperidinylmethyl)-3-(2-pyridinylmethyl)-3H-imidazo[4,5-b}-pyridine (E)-2-butenedioate (2:3); mp. 191.1- 
194.0*C(44); 

3- [(4-f luorophenyl)methyl]-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]-pyridine (E)-2-butenedioate (1 :2); mp. 
200.0-201 .2 *C (45); 

1-phenyl-2-(4-piperidinylmethyl)-1 H-benzimidazole; mp. 142.6 *C (46); 

1-[(4-fluorophenyl)methyl}-2-(4-pip"eridinylmethyl)-1 H-benzimidazole (E)-2-butenedioate (2:3); mp. 204.7* C 
(47); 

1-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-1H-imidazo[4,5-b]-pyridine (E)-2-butenedioate(2:5); mp. 
21 4.4 °C (48); 

1-[(4-fluorophenyl)methyl]-2-(4-piperidi 
mp. 173.5-C (49); 

3-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-3H-imidazo[4 f 5-c]-pyridine (E)-2-butenedioate(2:5); mp. 
168.8°C(50); 

1-[(4-fluorophenyl)methyl]-5-methoxy-2-(4-piperidinylmethyl)-1 H-benzimidazole dihydroch- 
loride.monohydrate; mp. 214.1 • C (51); 

1-[(4-fluorophenyl)methyl]-5-methyl-2-(4-piperidinylmethyl)-1 H-benzimidazole (52); and 
1 -[(4-f luorophonyl)methylJ-6-methoxy-2-(4-piperidiny Imethy \y\ H-benzimidazole (53). 
5(or 6)-fluoro-1-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethylH H-benzimidazole (54). 

Example 27 

A mixture of 4.95 parts of 4-[[1-[(4-fluorophenyl)methy1]-1 H-benzimidazol-2-yl]thio]-1-[(4-methylphenyl)- 
sutfonyl]piperidine, 225 parts of a hydrobromic acid solution 48% in water and 5 parts of phenol was stirred 
and refluxed for 2 hours. The reaction mixture was evaporated and the residue as taken up in water and 
treated with a sodium hydroxide solution. The product was extracted with dichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by filtration over silica gel using a mixture of 
trichoromethane and methanol, saturated with ammonia (95:5 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated, yielding 3.4 parts (99%) of 1-[(4-fluorophenyl)-methyl]-2-[(4- 
piperidinyl)thio]1 H-benzimidazole (55). 
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Example 28 



A mixture of 3.3 parts of 1-benzoy l-4-[(1 -methy H H-ben2imida20l-2-yl)methyl]piperidine, 1 7 parts of 
wafc J ZFZ parts of 2-propano. was stirred and refluxed for 30 hours. The reaction mixture was 
.arS the residue was shaken with 260 parts of dichloromethane. The formed precprtatevj 
fiLed off and the filtrate was washed thoroughly with 20 parts of water. The organic phase was ^dne* 
filtered and evaporated. The residue was converted into the ethanedioate salt .n ethanol The satt was 
filtered off and dried, yielding 3.4 parts (83%) of i-meth y .-2-(4-piperidin y .methy.HH-ben 2 ,m.dazo.e 
ethanedioate (1:2); mp. 219.7' C (56). 



Example 29 



To a stirred mixture of 76 parts of 2-[[1-(phenylmethyl)-4-piperidinyl]mem^^^ 
benzimidazole and 360 parts of methylbenzene were added dropwise 41 Parte of ethyl <f»^ h '°"^; 
Upon completion, stirring was continued for 2 hours at reflux. Another -P« «*J P"** *J 
carbonochloridate was added dropwise. Upon completion, stirring was continued for 2 hours at reflux _ After 
colg the organic layer was washed with a sodium carbonate solution, dried filtered and evaporated. The 
residue was purified by filtration over silica gel using a mixture of trichloromethane and mettianol (9 KlOby 
volume) as eluent. The pure fractions were collected and the eluent was evaporated, yielding 35.6 parts 
(50%) of ethyl 4-[(1-(3-pyridinylmethyl)-1H-ben Z imidazol-2-yl]methyl]-1-piperidinecarboxy late (57). 

FoSowing the same procedure and uling equivalent amounts of the appropriate starting matenals. there 

were also prepared: „ 
methyl 4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methyll-1-p.per.d.necarboxylate (58) 

I^HLHa*!^^ monohydrochlor.de; mp. 



XM-«1 (5 (4-thiazolylmethyl)-1H-benzimidazol-2-yl]methylh1-piperidineca ™p. 

as a residue (61); 

ethyl 4- 3- 2-thienylmethyl)-3H-imidazo[4.5-bh2-yl]methylh1-piperidinecarboxylate as a residue (62). and 
ethyl 4-[[3-(2-furanylmethyl)-3H-imidazo[4.5-b]pyridin-2-yl]-methyl>1-piperidinecarboxylate(63). 



Example 30 



A mixture of 68 parts of ethyl 4-[(1-(2-mienylmethyl)-1H-benzimidazol-2-yl)methylh1-p.per.^ 
y ,ate monohydrochloride. 95 parts of potassium hydroxide. 800 parts of 2-propano. and lO f^ * 
was stirred and refluxed for 6 hours. The reaction mixture was evaporated and water was added to the 
Testdue The product was extracted with methylbenzene. The extract was dried, filtered and evaporated. The 
residue was crystallized from l.1'-oxybisethane. The product was filtered off and dned. yeld.ng 27 parts 
(49%) of 2-(4-piperidinylmethyl)-1-(2-thienylmethyl)-1H-benzimidazole; mp. 117.4'C (64). 

In a similar manner there were also prepared: ^ „ w , t /0 ~ m „ o iQR .r m«5V 

1-(2-furany.methy.)-2-(4-piperidinylmethyl)-1H-benzimidazole (^butened.oate ,23). mp_ 219* C (65). 

1- (4-fluorophenyl)methyl]-2-(4-piperidinyloxy)-1H-benzimidazole d.hydrochlonde. mp. 145.2 C (66) 

2- r4-DiDeridinvlmethyl)-1-(3-pyridinylmethyl)-1H-benzimidazoleasaresidue(67); 

VSSSZIS!^^ ethanedioate (2:3). monohydrate; mp. 

2 3 (tpip C eridt! y lmethyl)-3-(2-thienylmethyl)-3m (E)-2-butenedioate (2:3); mp. 209.6' C 

S- ) i-[(4-fluorophen y l)methyl>2-[(3-methyl-4-piperidinyl)oxy]-1H-benzimidazole monohydroch- 

5£52S^^ dihydrochloride; mp. 

111.6'C(71). 

Example 31 

A mixture of 2 parts of ethyl 4-[[1-(4-thiazolylmethyl)-1H-benzimidazol-2-yl]memylh1-piperidinecarbox- 
ylate and 30 parts of a hydrobromic acid solution 48% was stirred and refluxed for 15 minutes The reaction 
Sure was evaporated The oily residue was crystallized from a mixture of ethanol and 2-propanone, 
y^ding fp^T^-piper^ trihydrobrom.de; mp. 
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208.3-226.3 # C (72). 
Example 32 

To a stirred mixture of 72 parts of 1-(3-furanylmethyl)-2-[[1-(phenylmethy)-4-piperidinyl]methylh1H- 
benzimidazole and 324 parts of methylbenzene were added dropwise 25.5 parts of ethyl carbonochloridate 
at reflux. Upon completion, stirring was continued for 2 hours at reflux temperature. After cooling, the 
mixture was washed twice with a sodium hydroxide solution 5%, once with water, dried, filtered and 
evaporated. This residue, together with 560 parts of 2-propanol, 69.9 parts of potassium hydroxide and 6 
parts of water, was stirred and refluxed for 22 hours. The whole was cooled and evaporated. The residue 
was taken up in water. The product was extracted three times with dichloromethane. The combined extracts 
were washed twice with water, dried, filtered and evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trichloromethane, methanol and ammonium hydroxide 
(90:10:1 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was stirred in 2-propanone. The product was filtered off and dried, yielding 28.0 parts (49.8%) of 1- 
(3-furanylmethyl)-2-(4-piperidinylmethyl)-1H-benzimida2ole; mp. 180*C (73). 

In a similar manner there was also prepared: 
1-[(5-methyl-2-furanyl)methyl]-2-(4-piperidinylmethyl)-1H-benzimidazole; mp. 90 *C (74). 

Example 33 

To a stirred mixture of 10.2 parts of 1-[(4-fluorophanyl)methylJ-2-[(4-piperidinyl)thio}-1H-benzimidazole i 
3.1 parts of N,N-diethylethanamine and 130 parts of dichloromethane was added dropwise a solution of 5.12 
parts of (phenylmethyl) carbonochloridate in 65 parts of dichloromethane. Upon completion, stirring was 
continued for 1 hour at room temperature. The reaction mixture was washed with water. The organic layer 
was dried, filtered and evaporated, yielding 14.3 parts of (phenylmethyl) 4-[[1-[(4-fluorophenyl)-methyl}-1H- 
benzimidazol-2-yl]thio]-1-piperidinecarboxylate as a residue (75). 

In a similar manner there were also prepared: (phenylmethyl) 4-[[1-[(4-fluorophenyl)methyl]-1H- 
benzimidazol-2-yl]sulfonyl]-1-piperidinecarboxylate; mp. 147.3*C (76); and 1-[(4-fluorophenyl)methyl]-2-(4- 
piperidinylsulfonyl)-1 H-benzimidazole.; mp. 133.5* C (77). 

Example 34 

A solution of 22.3 parts of 1-[(4-fluorophenyl)methyl]-5-methoxy-2-(4-piperidinylmethyl)-1 H-ben- 
zimidazole dihydrochloride.monohydrate in 75 parts of a hydrobromic acid solution 48% in water was~itirred 
and refluxed for 18 hours. The whole was slightly cooled and evaporated. The residue was dissolved in 
water. The solution was treated with an ammonium hydroxide solution. The product was extracted three 
times with trichloromethane. The combined organic layers were washed with water, dried, filtered and 
evaporated, yielding 15.7 parts (92%) of 1-[(4-fluorophenyl)methyl]-2-(4-piperid»nylmethyl)-1H-benzimidazol- 
5-ol; mp. 210° C (78). In a similar manner there was also prepared: 1-[(4-fluorophenyl)methyl]-2-(4- 
piperidinylmethyl)-1 H-benzimidazol-6-ol (79). 

Example 35 

To a stirred mixture of 19.9 parts of 1-[(4-fluorophenyl)-methyl]-2-(4-piperidinyloxy)-1 H-benzimidazole 
dihydrochloride, 12.2 parts of N,N-diethylethanamine and 65 parts of dichloromethane was added a solution 
of 6.5 parts of 2-furanacetic acicfand 20.6 parts of N,N-methanetetraylbis[cyclohexanamine] in 130 parts of 
dichloromethane. The whole was stirred over weekend at room temperature. The reaction mixture was 
filtered and the filtrate was poured into water. The organic phase was separated, dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was crystallized from 1,1'-oxybisethane. The product was filtered off and 
dried, yielding 5.3 parts (25%) of 4-[[1-[(4-fluorophenyl)methyl>1H-benzimidazol-2-yl]oxyl-1-[2-(2-fuanyl)- 
acetyljpiperidine; mp. 128.7° C (80). ~~ 
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Example 36 



A mixture of 2 parts of poly(oxymethylene), 3.5 parts of 1-[(4-methylphenyl)methyl]-2.(4-piperidmyl- 
methyl)-lH-benzimidazole, 1 part of a solution of thiophene in ethanol 4% and 120 parts of methanol was 

5 hydrogenated at normal pressure and at 50- C with 2 parts of palladium-on-charcoal catalyst 10%. After the 
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated. 
The residue was taken up in water. The product was extracted with dichloromethane. The organic layer was 
dried filtered and evaporated. The residue was converted into the (E)-2-butenedioate salt in ethanol. The 
salt was filtered off and dried, yielding 3 parts (536%) of 1.[(4-methylphenyl)methyl]-2-[(1-methyl-4- 

10 piperidinyl)methyl]-1 H-benzimidazole (E)-2-butenedioate (2:3); mp. 188.9' C (81). 
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In a similar manner there were also prepared: 



IX) 



10 i 1 — 

No. L R A B salt/ rap. 

base °C 



75 


82 


CH 3 


4-F-C 6 H 4 CH 2 


CH 


CH 


* 


193.1 




83 


(CH-)-CH 


4"F-C 6 H 4 CH 


CH 


CH 

4l 


* 


165,7 




84 


(CH 3 } 2 CH 


4-F-C 6 H 4 CH 2 


CH 


o 




210.5 


20 ; 


85 


CH 3 


4-F-C 6 H 4 CH 2 


CH 


o 


* 


161.0 




86 


CH 3 


2-f uranylmethyl 


CH 




* 


178.4 




o / 




z iur anyiiuctny i 


wO 


CH 2 


HC1 


206.0 


25 


88 


CH 3 


4-thiazolylmethyl 


CH 


CH 2 


** 


146.9 




89 


(CH 3 ) 2 CH 


4-F-C^CH- 
6 4 2 


N 


CH 

2 




163.0 




90 


CH 3 


4-F-C H CH 
6 4 2 


N 




*•*+ 


158.2 




91 


ch 3 


H 


CH 


CH 2 


base 


oil 


30 


92 


(4-F-C g H 4 ) 2 CH(CH 2 ) 3 


H 


CH 


CH 2 


*** 


212.5 




93 


CH 3 


C 6 H 5 CH 2 


CH 


CH 2 


base 


96.1 




94 


(CH 3 ) 2 CH 


C 6 H 5 CH 2 


CH 


CH 2 


*** 


194.2 


35 


95 


(CH 3 ) 2 CH 


CH 3 


CH 


CH 2 


*** 


116.3 




96 


CH 3 


4-F-C 6 H 4 CH 2 


CH 


S 


*** 


139.0 




97 


C 6 H 5 CH 2- N 


4-F-C 6 H 4 CH 2 


CH 


CH 2 


2HC1 >300 


40 










H 2 C 




(dec. 




98 


cyclohexyl 


4-F-C 6 H 4 CH 2 


N 


CH 2 


*** 


163.9 




99 


cyclohexyl 


4-F-C 6 H 4 CH 2 


CH 


CH 2 




172.1 



* : (E)-2-butenedioate salt (2:3) 

** : ethanedioate (1:2) salt .monohydrate 

***: ethanedioate (1:2) 

50 

In a similar manner there was also prepared: 
1-[(4-f1uorophenyl)methyl]-2-[[1^ mp. 
1 15.9° C (100). 

55 Example 37 

A mixture of 7.9 parts of 3-[(4-fluorophenyl)methyl]-2-(4-piperidinylmethyl)-3H-imidazo[4,5-b]pyridine 
dihydrochloride, 5.3 parts of sodium carbonate and 120 parts of 4-methyl-2-perrtanone was stirred and 
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. -xo Parts of 2-ethenylpyridine were added at reflux 

refluxed for 15 minutes using a water ^^J*^"*™* iSrator. Then there were added 
temperature and stirring was continue for hours at re ^""^ ^ed T 19.50 hours using a water 
3.2 parts of 2-etheny.pyridine and the was wShed with water, dried, filtered and 

separator. After cooling, the salts were ft teredofl 'J^^^^^Z The salt was filtered off 
evaporated. The residue was converted .nto the ethanedioate salt in i propa 3-[(4-fluorophenyl)- 

a rcrysta..ized from a mixture of ^.^^^^ A ^^^ J^o^ (1:3); mp. 
methylh2-[[1-[2-(2-pyridinyl)ethylH-p.per.dinyl]methylh3H-.m.dazo[4.5Dj-pyna 



143.1 *C (101) 



10 



1. 1 

In a similar manner there were also prepared: r.ir, e ridinvlV2-butanone ethanedioate(2:5).; 

zimidazole ethanedioate (1 :3).monohydrate; mp. 138.3* C (103). 



Example 38 



»t toon, temperature. The .eactlon mo*™ wee <^° nm ^™ l T^~Z^ L as etueol. Tbe pore 

.apb, eve, si»oa gH oaing a mixture « «L rSn^ned Mb ere eaWioa» 

iytHHTeeztmio^l-Z-yllmieH-pipeWne^anot emanedroate (1:1). mp. IBM C (104). 
M H (4-1lr»»P>«»^^ 

^rLeelhano. em.e.moate(T:2); mp. 152.9-C (116). 

45 Exampie 39 

A mixture of 7.9 parts of 
Cihydrochloride. 8.5 parts of sodi urr . carbon^ and ^^ ^^ metna nesulfonate (ester) 
refluxed for 30 minutes us.ng a water separ J"-™" * arts ^ tn.op ^ ^ 

were added and the whole was stirred and refluxed for 4 ^™ ^ !^ witn wat er. The 

it were filtered off, washed with 

organic layer was dried, filtered and evaded. ™™«^™wo « 60' C. yielding 8.0 parts (76%) of 

dihydrochloride. monohydrate; mp. 210.8 C(117). a n D roDriate starting materials, there 

zimidazole ethanedioate (1 :2).hemihydrate; mp. 142.0' C. (118). 
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Example 40 

A mixture of 6.5 parts of 1-[(44luorophenyl)methyl>2-(4-piperidinylmemyl)-1H-ben2imida2ole. 4.2 parts 
of sodium carbonate and 120 parts of 4-methyl-2-pentanone was stirred and refluxed for 30 minutes using a 
5 water separator. 5.2 Parts of 1-(3-chloropropoxy)-4-fluorobenzene were added at reflux temperature and 
stirring was continued for 3 hours at this temperature using a water separator. After cooling to room 
temperature, the salts were filtered off and the filtrate was washed twice with water, dried, filtered and 
evaporated. The residue was converted into the ethanedioate salt in 2-propanone. The salt was filtered off, 
washed with 2-propanone and crystallized from methanol. The product was filtered off and dried in vacuo at 
w 80 *C, yielding 7 parts (53%) of 2-[[1-[3-(4-fluorophenoxy)propyl]-4-piperidinyl]methylh1-[(4-fluorophenyl>- 
methyl]-1H-benzimidazole ethanedioate (1:2); mp. 186.7*C (119). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
were also prepared: 
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No. 


h 1 


8 


R 1 


A 1 


salt/ mp.(°C) 












base 



120 C H O- 2 H CH base 143-144.5 

6 5 

121 4-F-C^H - 3 H CH base 140-144 

!l22 C H - 2 H CH base 183-187 

{65 



•123 1 1 )=0 2 4-P-C 6 H 4 CH 2 CH 2(COOH) 2 127.6 

J N_N-C 2 H 5 



124 


4-morphol±nyl 


2 


4-F-C 6 H 4 CH 2 


H 


2(COOH) 2 


205.2 


















II >=o 


2 




JN 




10/ • a 




N_N-C 2 H 5 












126 


C 2 H s O- 


2 


4-F-C 6 H 4 CH 2 


N 


2HC1 


180.0 












H O 
2 




127 


4-F-C^H C(O)- 
6 4 


3 


4-F-C 6 H 4 CH 2 


N 


2HC1 


167.1 












H 2 D 




128 


(CH 3 ) 2 CHNHC(0)- 


1 


4-F-C 6 H 4 CH 2 


N 


(COOH) 2 


227 . 5 


129 


C 6 H 5 S ~ 


2 


4-F-C 6 H 4 CH 2 


CH 


2(CCX)H) 2 


173.5 


130 


C 6 H 5 S0 2 


2 


4-F-C 6 H 4 CH 2 


CH 


2<COOH) 2 


193.0 


131 


4-morpholinyl 


2 


. -«-F-C 6 H 4 CH 2 


CH 


* 


207.7 


132 


lH-benzimidazol-2-yl 1 


4-F-C 6 H 4 CH 2 


N 


3(COOH) 2 


165.5 


133 


C 2 H s O- 


2 


4-F-C 6 H 4 CH 2 


CH 


*** 


113.0 


134 


(CH 3 ) 2 CHNHC(0)- 


1 


4-F-C 6 H 4 CH 2 


CH 


**+ 


151.0 


135 


4-F-C-H-O- 
6 4 


3 


4 " F - C 6 H 4 CH 2 


N 


2(COOH) 2 


157.1 


136 


lH-benzimidazol-2-yl 1 


4-F-C 6 H 4 CH 2 


CH 


** 


205.1 


137 


2,3-dihydro-l,4- 


1 


4-F-C 6 H 4 CH 2 


N 


2<COOH) 2 


176.8 




benzodioxin-2-yl 
















{ E) -2-butenedioate 


salt (1*2) 






** : 


( E ) -2-butenedioate 


salt (2:3) 






***: 


ethanedioate salt 


(2:5) 







In a similar manner there was also prepared: 
2-[[1-[[1-(1 H-benzimidazol-2-ylmethyl)-1H-te^ 
fluorophenyi)methyl)-3H-imidazo[4,5-b]-pyrldine; mp. 247.7 *C (138). 
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Example 41 

A mixture of 3.16 parts of 1-(3-chIoropropyl)-1 t 3-dihydro-2H-ben2imidazol-2-one, 4.4 parts of 1-<2- 
furanylmethyl)-2-(4-piperidinylmethyI)-1H-ben2imidazole, 2 parts "of sodium hydrogen carbonate and 80 
parts of ethanol was stirred and refluxed for 32 hours. The reaction mixture was cooled and filtered over 
Hyflo. The filtrate was evaporated. The residue was purified by column chromatography over silica gel using 
a mixture of trichloromethane and methanol (90:10 by volume) as eluent The pure fractions were collected 
and the eluent was evaporated. The residue was converted into the ethanedioate salt in methanol. The salt 
was filtered off and dried, yielding 4.2 parts (43%) of 1-[3-[4-[[1-(2-furanylmethyl)-1H-benzimida20l-2-ylh 
methyl]-1-piperidinyl]propyl]-1 ,3-dihydro-2H-benzimidazol-2-one ethanedioate (1 :2); ~mp. 214.7-218.4* C 
(139). 

In a similar manner there were also prepared: 
H3-[4-[[1-[(4-fluorophenyl)methy^ ,3-dihydro-2H- 
benzimidazol-2-one; mp. 186. 7 # C (140); 

3-[2-[4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y l]oxy H -piperidinyl]ethy l]-2,4(1 H.3H)- 
quinazolinedione; mp. 190.4* C (141). 

3- [(4-fluorophenyl)methyl]-2-[[1-(2-pro^ dihydroch- 
loride.monohydrate; mp. 166.9*C (142); 
4~[[3-[(4-fluorophenyl)methyl]-3H-imidazo[4,5-b]pyri^^ 

piperidinepropanamide; mp. 134.0* C (143); ~~ 

1 -[(4-fluorophenyl)methyl]-2-[[1-(2-propenyl)-4-piperidinyl]methyl]-1 H-benzimidazole ethanedioate(1 2); mp. 
119.0*C (144); 

4- [[1 -[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-N-(1 -methylethyl)-1 -piperidinepropanamide (E)- 

2- butenedioate(2:3); mp. 138.3~C (145); 

3- [(4-fluorophenyl)methyl]-2-[[1-[2-(phenyIsulfon^ 
ethanedioate(2:3); mp. 159.0* C (146); and 

3- [(4-fluorophenyl)methyl>2-[[l-[2-(phenylthio)ethyl]-4-piperidinyl]met. hyl]-3H-imidazo[4,5-b]pyridine 
ethanedioate(1:2); mp. 190.0* C (147). 

Example 42 

A mixture of 9.3 parts of 2-iodoacetamide, 20.0 parts of 3-[(4-fluorophenylmethyl]-2-(4-piperidinyl- 
methyl)-3H-imidazo[4,5-b]-pyridine dihydrochloride, 17.0 parts of sodium hydrogen carbonate and 200 parts 
of ethanol was stirred for 3 hours at at reflux temperature. The salts were filtered off and the filtrate was 
evaporated. The residue was purified by column chromatography over silica gel using a mature of 
trichloromethane, methanol and ammonium hydroxide (90:9:1 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized from a mixture of 2,2'-oxybispropane 
and 2-propanone. The product was filtered off and dried in vacuo at 60* C, yielding 8.5 parts (44.5%) of 4-[- 
[3-[(4-fluorophenyl)-methyl]-3H-imidazo[4,5-b]pyridin-2-yl]methylh1-piperidineacetamide; mp. 153.4*C 
(148). 

In a similar manner there was also prepared: 

4- [[1 -[(4-f luoropheny l)methyl]-lH-benzimidazol-2-yl]methyl]-1-piperidineacetamide; mp. 187.5* C (149). 

Example 43 

A mixture of 5.55 parts of N-(dihydro-3,3-diphenyl-2(3H)-furanylidene)-N-methylmethanaminium bro- 
mide, 4.85 parts of 1-[(4-fluorophinyl)-methyl]-2-(4-piperidin^methyl)-1H-benzlmidazole, 2 parts of sodium 
carbonate and 90 parts of N t N-dimethylformamide was stirred overnighFat 70 * C. The reaction mixture was 
poured into water. The product was extracted with 4-methyl-2-pentanone. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 
trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was crystallized from acetonitrile. The product 
was filtered off and dried, yielding 1.8 parts (20%) of 4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimi dazol-2-y I]- 
methyl]-N,N-dimethyl-a,a-diphenyl-1-piperidinebutanamide; mp. 151.4* C (150). ~~ 
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10 



is 



Example 44 



A mixture of 6 62 parts of 6-(2-bromoethyl)-3jKJimethyl-5H-thiazolo[3.2-a]pyrimidin-5-one mon- 
ohydrobromide. 4.45 parts of 3-(2-furanylmethyl)-2-(4-piperidinylmethyl)-3H-imida2o[4,5-bhpyridine. 4.8 
parts of sodium carbonate and 90 parts of N,N-dimethyHormamide was stirred and heated overnight at 
70 'C The reaction mixture was poured into water. The product was extracted with 4-methyl-2-pentanone. 
The extract was dried, filtered and evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was converted into the hydrochloride salt in 
ethanol The salt was filtered off and dried, yielding 4.5 parts (48%) of 6-t2-[4-[[3-(2-furanylmethyl)-3H- 
imidazo[4,5-bJpyridin-2-yl]methyl>1-piperidinyl]ethylh3,7^imemyl-5H-thia20lo[3,2-a]pyrim.din-5-one 

trihydrochloride. monohydrate; mp. 248.6 *C (151). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, tnere 

were also prepared: 



L'-<CH,) 

2 S 



20 




25 

> 1-a A 1 salt/base mp.(°C) 



NO* 



S B R 



30 

H 



152 



Nv f ;0 3 CH 2-furanyl- N 1 l/2<COOH> 2 206.2 



35 



45 



50 
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No. 



s B R 1-a A 1 salt/base mp.CCJ 



153 



154 



155 



156 



157 



CO:' 



CO 



H 



3 CH 2 4-F-C 6 H 4 - N * 



132.6 



3 CH 2 4-CH 3 0-C 6 Hj CH +* 



168,7 



3 CH_ C.H - CH 2(COOH), 211.1 

2 D D 2 



3 CH 2 C 6 H 5 - 



K 3<COOH) 2 147.5 



3 CH 2 4-F-C 6 H 4 - CH base 



186.6 



158 



C^ 3 



2 CH„ 4-F-C^H - CH 
2 6 4 



192.6 



159 



H 

1 11 N- 3 CH 2 2-furanyl- CH base 




179.1 



160 



2 CH^ 4-F-C^H - CH 
2 4 6 



194.9 



50 
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1-a 1 I 

L 1 8 B R A A salt/base mp.(°C)i 



5 
























10 


168 ( 


a? 

0 




2 


CH 

2 


2-furanyl 


N 


3HC1.H 2 0 


250.2 



198.2 



227.4 i 

» 

I 

199.2 

i 
i 

183.6 




186.8 
(dec.) 



204.3 
(dec.) 



50 
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No. I** sB R 1 "* A 1 salt/base np.(°C) 



10 



182 J] l], CH 2 CH 2 4-F-C 6 H 4 - CH base 101.2 



75 



183 r J || 1 CH 2 4-F-C 6 H 4 - CH base 164.3 



20 




25 



30 



35 



°7 



40 



oce 



184 \l X II 1 CH 2 4-F-C 6 H 4 - CH 3(COOH> 2 161.4 



or 



185 I l! ^1 2 O 4-F-C 6 H 4 - CH 2HC1 194.8 



H 

186 f || J_ 2 CH 2-thienyl- CH base 196.0 



H 

187 f |[ 2 CH 2 4-thiazolyl- CH base 210.6 



* : (E)-2-butenedioate salt (2: 3) .monohydrate 
45 ** : (E)-2-butenedioate salt (2:3) 

*** : (E)-2-butenedioate salt (1:2) 



In a similar manner there were also prepared: 

50 

L .1 



CH-R 1 "* 



55 
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10 



15 



20 



25 




(4-F-C 6 H 4 ) 2 -CH- 
4-CH 3 0-C 6 H 4 - 
4-CH 3 0-C 6 H 4 - 
4-CH 3 0-C 6 H 4 - 
(4-F-C 6 H 4 ) 2 -CH- 
(4-F-C 6 H 4 ) 2 -CH- 
(4-F-C 6 H 4 ) 2 -CH- 

(4 - F - C 6 H 4 ) 2" CH " 
(4-F-C 6 H 4 ) 2 -CH- 



188 
Jl89 
!l90 
!l91 

i 

;i92 
;i93 

jl94 

;i95 

!l96 

! 197 (4-F-C 6 H 4 ) 2 -CH- 
198 
199 



4-CH 3 0-C 6 H 4 - 
2,3-dihydro-l,4- 
benzodioxin-2-yl 



200 4-CH 3 0-C 6 H 4 - 

201 C 2 H 5 0-C(-0)- 



3 


o 


4-F-C-H.- 
6 4 


CH 


2HN0 3 


2 




2-furanyl- 


N 


2(COOH) 2 


2 


O 


4-f-c 6 h 4 - 


CH 


♦ 


2 


CH 

2 


4-CH^OC^B - 
3 6 4 


CH 


*# 


3 


CH 2 


2-furanyl- 


N 


2(COOH) 2 


3 


CH 2 


2-pyridinyl- 


H 


2(COOH) 2 


3 


CH 2 


4-CH 3 OC 6 H 4 - 


CH 


2(COOH) 2 


3 


CH 2 


4-F-C 6 H 4 - 


N 


2<COOH) 2 


3 


CH 2 




CH 


2 l/2(COOH) 2 


3 


CH 2 


C 6 H 5~ 


M 


2(COOH) 2 


2 


CH 2 


C 6 H 5~ 


N 


*.H 2 0 


1 


CH 2 


C 6 H 5~ 


CH 


2 l/2(COOH) 2 


2 


S 




CH 


2 l/2<COOH) 2 


1 


CH 2 


4 - F - C 6 H 4" 


CH 


2HC1.H 2 0 



140.3 
159.4 
155,2 
223.8 
144.1 
134.9 
126.7 
182.2 
140.4 
190.2 
123.4 
224.5 

148.1 
174.7 



30 * . (E)-2-butenedioate(l:2) 
** : ( E ) - 2-butenedioate (1:1) 

40 ethanedioate(1 :2); mp. 1 91 6 * C (204). 
Example 45 

a mh *.r« of 3 14 carts of 7 -(2-brorm>ethyl)*.^^ 

chtma^apCover ^Hca gel using a mixture of trichloromethane and methanol, saturated 

Hih«rirn-fl-methvl-2H6H-pyrimido[2,1-b][1,3lthiazin-6-oneethanedioate(1.2). mp. 190.5 o t«iua). 

I^ng ml ramS procedure and using equivalent amounts of the appropriate start,ng matenals. there 
55 were also prepared: 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



:No. 



B R 1 A 1 salt/base mp.(°C) 



■206 



207 



208 



209 



210 



211 



212 



qcx: 



H 

N 



CO 



CO 



3 CH 2 C 6 H 5 - CH base 160.7 



3 CH 2 4-F-C 6 H 4 CH 2 - CH ** 



2 CH 2-furanyl- CH base 
methyl- 



2 CH n 4-F-C H CH - CH base 
2 6 4 2 



1 CH 2 4-F-C 6 H 4 CH 2 - CH 2(COOH> 2 



145-7 



210,7 



177.8 



198.6- 
200.1 



3 CH„ 4-CH-C H CH- CH 2(COOH)..H O 166.2 
2 3 6 4 2 2 2 



1 CH 2 2-thienyl- N (COOH> 2 
me thy 1- 



184.1 



55 
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42 
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No. L" a B R 1 A 1 salt/base mp.(°C) 



221 (TjT^ 2 CH, 2-furanyl- CH 2 ( COOH ) ,0 162.8 



10 



2 " 7 *~ '2 2 

methyl- 



75 



222 H 1 n_J N . 2 CH 2 2-furanyl- CH * 192.4 
3 ^tf~~^ methyl- 

223 H C-J JL-N- 2 CH 2 4 " F - C 6 H 4 CH 2- * 2121 



20 



3 



25 



H 



224 L !i I 2 CH 2 4 " F " C 6 H 4 CH 2 " N base 192.7 



30 



O 



225 f ^T^jf^ 3 2 CH 3 4-P-C 6 H 4 CH 2 - N 2 l/2(COOH) 2 125.6 



35 



6 H 2° 



226 3 2 CH n 2-furanyl- CH 3(COOH) _ .H^O 125.6 

2 methyl 2 2 



40 



* : (E)-2-butenedioate (2:3) 
**: (E)-2-butenedioate (1:2) 

45 

In a similar manner there were also prepared: 



«' — (CH- ) — N /CH- * N 



50 

L * w "2's" - ^ / -i 



55 
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\221 4-CH 3 0-C 6 H 4 - 
' 2 28 4-F-C^-CO- 

229 4-CH 3 0-C 6 H 4 - 

230 C H -CH=CH- 
j231 4-CH 3 0-C 6 H 4 - 

232 4-CH 3 0*C 6 H 4 - 



233 (4-F-C 6 H 4 ) 2 CH- 



234 4-CH 3 0-C 6 H 4 - 
1235 (4-F-C 6 H 4 ) 2 CH- 

236 4-CH 3 CKC 6 H 4 - 

237 C 2 H 5 -0-CO-NH- 

238 4-CH 3 0-C 6 H 4 - 

239 4-CH 3 0-C 6 H 4 - 

240 (4-F-C 6 H 4 ) 2 CH- 

241 (4-F-C 6 H 4 ) 2 CH- 

242 4-CH 3 0-C 6 H 4 - 



4^F-C 6 H 4 CH 2 - 
2-furanylmethyl 
2-furanylmethyl 

C 6 H 5" 

2-thienylmethyl 



CH *** 

CH ** 

CH * 

CH *** 



CH 2(COOH) 2 



N 



2 2-pyridinylmethyl N 

3 4-F-C 6 H 4 CH 2 - 
2 4-F-C 6 H 4 CH 2 - 
2 2-thienylmethyl 
2 2-thienylmethyl 

2 4-CH 3 C 6 H 4 CH 2 

3 2-thienyl 4 CH 2 - 
3 4-CH 3 C 6 H 4 CH 2 
2 CH- 



CH 2(COOH) : 
N 2(COOH). 



N 



190.5 
152.6 
209.0 
167.8 
195.8 
205.9- 
207.6 
163.8- 
165.6 
170.5 
130.1 
155.7 



base 
•** 

CH *** 

(CCK>H) 2 
CH 2 l/2(COOH) 2 
CH 2(COOH) 2 



198.0 
214.5 
192.7 
116.1 
164.3 



* : (£)-2-butenedioat:e (2:3) 
*+ : (E)-2-butenedioate (1:2) 
***: (E)-2-butenedioate (1:1) 

pyrimidin-4-onetrihydrochloride.monohydrate; mp. 177.8*0 (244). 
Example 46 

loride.monohydrate; mp. 1 54.6-1 56.1 ' C (245). 
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In a similar manner there were also prepared: 



5 




75 


No. 




s 


B 




A 1 


salt/base 


mp.(°C] 


20 


246 


(CH 3 ) 2 CH- 


0 


CH 2 


4-thiazolyl- 
methyl- 


CH 


2(COOH) 2 


187.5- 
189.7 




247 


<4-F-C 6 H 4 ) 2 -CH- 


3 


CH 2 


4-thiazolyl- 
raethyl- 


CH 


2<COOH) 2 


193.3- 
195.3 


25 


248 


C 2 H 5° (C " 0)NH " 


2 


CH 2 


4-thiazolyl- 
methyl- 


CH 


2(COOH) 2 .H 2 0 


181.1 



30 



35 



40 



45 



50 
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75 



20 



No. 


L' 


8 


B 




249 


H 


3 


CH 2 


2-pyridinyl« 
methyl-^ 


250 


C H CH<H- 
6 5 


1 


CH 

2 


H 


251 


4-CH 3 0-C 6 H 4 - 


2 


CH 2 


H 


252 


(CH 3 ) 2 CH-NH-C(-0)- 


1 


CH 

2 


H 


253 


C 2 H 5 0C(-O)- 


1 




^tF-c 6 h 4 ch. 


254 


4-CH 3 Q-C 6 H 4 - 


2 


so 2 


4-F-C 6 H 4 CH 



A* 


salt/base 


mp.Ccj 


N 


2(COOH) .H O 


159.6 


US 


base 


199.2 


CH 


base 




CH 


base 


201.3 


- 


2HC1.H 2 0 • 


147.8 


- CH 


base 


111.3 



H 



255 



3 S 



F-C 6 H 4 CH 2 - CH base 



140.6 



25 



256 



*CH„ 



CH 2-pyridinyl- 
2 methyl- 



base 



151.6 



rCH„ 



257 



35 



40 



45 



258 



259 



ay- 

o 



ox 



2 CH 2-thienyl- CH base 
2 methyl- 



2 CH 2-pyridinyl- N base 
2 methyl- 



127.0 



178.7 



2 CH 2 2-thienyl- CH 2<COOH> 2 216.1 
2 methyl- 



50 



55 
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Ho. L' • 8 R 1 ** salt/baae mp.(*C) 



260 4-CH_0-C_H - 2 CH_ 3-furanyl- CH 2 l/2(COOH). 161.3 

364 2 methyl- 2 



261 Lh !l 2 4-thlamolyl- CH base 179.5 

^ 4 methyl- 



262 (^^^S^ 3 2 ^2 4-thiazolyl- CH 2 l/2(COOH> 2 187.2 
O 



methyl- H 2 0 



N . CH 

263 [ U 2 CH 0 2-thienyl- CH. 2(COOH)_ 194,3 

^ 2 methyl- 2 



264 iT" 3 2 O 4-F-C.H CH - CH • 149.8 



T 



265 (^jC^C 2 CH 2 4-thiazolyl- CH base 138.2 

w " me thy 1- 



266 4-CH 3 0-C 6 H 4 - 2 CH 2 5 -methyl- 2- CH 2(COOH) 2 179.9 

f uranylmethyl- 



*: (E)-2-butenedioate salt(1:2) 
In a similar manner there were also prepared: 



r CH 2 ^ 



i 
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NO. 



s R 



B 



1 2 J meric 
form 



| 2 67 4-CH 3 0-C 6 H 4 - 2 CH 3 O 



1269 4-CH 3 0-C 6 H 4 - 2 H 



N CH. 



270 



2 H 



|271 4-CH 3 0-C 6 H 4 - 2 H 



272 




2 H 



1273 4-CH 3 0-C 6 H 4 



CH 2 CH-CH-£"CH 



CH 2 CH-N-CH-CH 



CH 2 CH»CH-^CH 



CH CH-CH-CH-N 

2 



- 2 H CH^ CH-C-CH-CH 



salt/base mp. 

°C 



CH-CH-CH-CH Cis 
[ 26 8 4^CH 3 0-C 6 H 4 - 2 CH 3 O -CH-CH-CH-CH trans 



2(COOH), 
base 



2HC1. 

1 1/2H 2 0 



2CCOOH), 
1/2H 2 0 

2(COOH), 



160.2 
135.6 
192.7 



3(COOH) 2 155.7 



192.7 



155.7 



163.9 



274 



or 



3 2 H CH 2 CH-CH-N-CH 



|275 4-CH 3 0-C 6 H 4 - 2 H 



|276 4-CH-,0-C 6 H 4 - 2 H 



CH 2 CH-CH-^-CH 



CH 2 CH~(£-CH~CH 



2CCOOH), 



base 



178,3 

215.5 
210.7 



1+ . (E)-2-butenedioate salt: (2:3) 
***: (E)-2-butenedioate salt (1:1) 



Example 47 

a ^ iv t,,r« nf 1^3 Darts of i-(2-chloroethyl)-4-methoxybenzene, 23.8 parts of 5(or 6)-fluoro-1-[<4- 

. . ' . ortH o«;n nart*? of N N-dimethviacetam de was stirred at 100 C for 5 hours. Alter coonny, 
C^TJ^r^V^ Z fixture was extracted three times ^ ^ 
ZZZZ ornanic Mavers were washed twice with water, dried . filtered and evaporated. The res.due was 
plfSly ^hrornZraphy over silica gel using a mixture of ^ ^ T^X^Z 

E 1 hv volume^ as eluent The first fraction was collected and the eluent was evaporated. The residue 
2 invert* "to the hydrochloride salt in 2,2--oxybispropane and 2-propano.. The «^ «J 
c^stSized C a mixture of 2-propanol and 2,2--oxybispropane, yielding 9.2 parts (48%) of H^HK* 

Zo P ^ d ' hydr ° 

^^ZiZ^clcSJL the eluent was evaporated. The residue was converted I into the 
The second jracnon d 2 . propanol . T he salt was filtered off and crystallized from a 

b :2?o^ W"0 • P arts < 25% > * B-fluoro-l-^-fluorophenyDmethy.]- 

2-(4-piperidinylmethyl)-1H-benzimidazole; mp. 191.5*C (278). 
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Example 48 

A mixture of 6.4 parts of 2-chloroacetonitrile. 27 parts of 3-[(4-methylphenyl)methyl]-2-(4-piperidinyl- 
methyl)-3H-imidazo[4,5-b]-pyridine, 13 parts of sodium carbonate and 450 parts of N,N-dimethylformamide 
5 was stirred overnight at room temperature. The reaction mixture was poured into water. The product was 
extracted with 4-methyl-2-pentanone. The extract was washed with water, dried, filtered and evaporated. 
The residue was crystallized from I.V-oxybisethane, yielding 19 parts (62%) of 4-[[3-[(4-methylphenyl>- 
methyl]-3H-imida20[4 f 5-b]pyridin-2-yl]methyll-1-piperidineacetonitrile; mp. 131 .3 *C (279). 

Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
io were also prepared: 

4-[[1 -[(4-f luorophenyl)methy l]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinebutanenitrile (280); 
4-[[1-(2-furanylmethylHH-benzlmid (281); 
4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl-1-piperidinebutanenitrile (282). 
In a similar manner there were also prepared: 
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base 



Mo. 


R 


B 


R l 


WV A 4 


°C 




283 


H 


CH 2 


/i ^» r* u — r*tl 

4K 64 2 


CH-CH-CH-CH 


146.1 




284 


H 


CH 2 


C 6 H S 


CH-CH-CH-CH 


141.4 

i 




285 


H 


CH 2 


2— iU3r&nyjj»e wiiy* 


CH-CH-CH-CH 


152.5 j 


286 


H 


0 


4-F-C 6 H 4 -CH 2 


CH-CH-CH-CH 


i 

i 


287 


H 


CH 2 


2 — t ni e ny ime t ny x 


CH-CH-CH-CH 


! 


288 


H 


CH 2 


3 — py ra. qi ny une tny x 


CH~CH-CH«CH 






289 


H 


CH 2 


4 ualaZOiyiincuujA 


CH-CH-CH-CH 


91. 2-93.0 




290 


H 


CH 2 


4 F C 6 4 2 


N-CH-CH-CH 


98.9 




291 


H 


CH 2 


z— X urany xncwiiy -a- 


N-CH-CH-CH 


124.2 




292 


H 


CH 2 


*>— tw^t H *i nvlmethvl 
^"pyr Au^iij Awe %*a*j a 


H-CH-CH-CH 


137.9 




293 


H 


CH 2 


4 CH 3° c 6 4 2 


CH-CH-CH-CH 


129.8 




294 


H 


CH 2 


n 


CH-CH-CH-CH 


205.4 




295 


H 


CH 2 


4-CH 3 -C 6 H 4 -CH 2 


CH-CH-CH-CH 


161.6 






a 
n 


CH 


C H^-CH^ 
6 5 2 


N-CH-CH-CH 


140.0 




297 


H 


CH 2 


C 6 H 5- CH 2 


CH-CH-CH-CH 


174.3 




298 


H 


CH 2 


4-CH 3 0-C 6 H 4 -CH 2 


N-CH-CH-CH 


96.6 




299 


H 


CH 2 


4-F-C 6 H 4 -CH 2 


CH-CH-CH-N 






300* 


' CH 3 


CH 2 


4-F-C 6 H 4 -CH 2 


CH-CH-CH-CH 


127.4 




301 


H 


CH 2 


4 - F - C 6 H 4- CT 2 


CH-N-CH-CH 


132.9 





* : cis-isomer 



5 



Example 49 

A mixture of 7.4 parts of 4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperi^ 
and 24^ oai of methanol saturated with ammonia Was hydrogenated at normal pressure and at room 
ZZ^^X of Raney-nicke, cata,yst. After the ca. c** 

the catalyst was filtered off and the filtrate was evaporated, yielding 7.33 parts (99/.,) of 4 lu v 
furanvlmethvl)-1H-benzimidazol-2-yl]methylh1-piperidinebutanamine(302). 

FoS th? same procedure and using equivalent amounts of the appropriate starting materials, there 

I^?-^ (E)-2-butenedioate(1 :3); mp. 

J£SJS^^ <E)-2-butenedioate 
S-U^fluTophe^yl)^ 

4|[3-2-furan y lmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-piperid,nebut^ 

4- l- (4-fluorophenyl)meThyl]-1H-imidazo[4.5-b]pyridin-2-yl]-methyl]-1-p.pend.neehan 

t I 4-fluorophenyl methyl 
cisS^-fluo^ 
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In a similar manner there were also prepared: 



5 




10 

base 



75 



20 



30 



35 



Comp* 


B 


R 1 


A 1 


i 


No. 

; 
I 










! 

j310 


CH 2 


4 _ F _C 6 H 4 -CH 2 - 


CH 




bn 


CH 2 


C 6 H 5- 


CH 




312 


O 


4 -F-C -H. -CH - - 
6 4 2 


CH 




313 


CH 2 


2 -t h ieny lme thy 1 


CH 




314 


CH 2 


3-pyridinylmethyl 


CH 




315 


CH 2 


4-thiazolylmethyl 


CH 




316 


CH 2 


4 _ K _C 6 H 4 -CH 2 - 


N 




317 


CH 2 


2-pyridinylmethyl 


N 




318 


CH 2 


4^H n O-C-H -CH - 
3 6 4 2 


CH 




319 


CH 2 


H 


CH 




320 


CH 2 


4-CH 3 -C 6 H 4 -CH 2 - 


CH 




321 


CH 2 


C 6 H 5- CH 2- 


CH 




322 


CH 2 


C 6 H 5~ CH 2~ 


N 




323 


CH 2 


4-CH 3 -C 6 H 4 -CH 2 - 


N 




324 


CH 2 


4-CH.O-C-H .-CH - 
3 6 4 2 


N 





45 Example 50 

A mixture of 20.7 parts of ethyl [2-[4-[[3-(2-thienylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1- 
piperidinyllethyljcarbamate, 22.1 parts of potassium hydroxide and 200 parts of 2-propanol was stirred and 
refluxed overnight. The reaction mixture was evaporated. Water was added to the residue. The product was 
so extracted with dichloromethane. The extract was dried, filtered and evaporated, yielding 13 parts (76%) of 
4-[[3-(2-thienylmethyl)-3H-imidazo[4,5-b}-pyridin-2-yl]methyl]-1-piperidinethanamine (325). 

In a sililar manner there was also prepared: 
4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y l]thio]-1 -piperidineethanamine (326). 

55 Example 51 

A mixture of 12 parts of 4-[[1-[(4-fluorophenyl)methylh1H-benzimidazol-2-yl]methyl]-1 , -(phenylmethyl)- 
[1 .^-bipiperidine] and 200 parts of methanol was hydrogenated at normal pressure and 50 *C with 3 parts 
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10 



75 



of palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen was tateii .up. the catalyst 
was fittered off and the filtrate was evaporated. The residue was converted into the (E)-2-butened.oate satt 
Tn mlS. The salt was filtered off and dried. yie.ding 7.87 parts (51.3%, of- 
methy^lH-benzimidazol^-yllmethyll-Il.r-bipiperidine] (E)-2-butened.oate(1 :2); mp. 226.9 C (327). 

Example 52 

A mixture of 3 parts of 2-chloro-1 H-benzimidazole. 7.3 parts of 4-[[1-[(4-fluorophenyl)methylHH- 
benzimidazol-2-yl]methyl]-1-piperidineethanamine and 0.1 parts of potassium iodide was _st,rred I for J hour 
in an oil bath at 160' C. After cooling to room temperature, the whole was pulvenzed and sfirred .n a 
mixture of water, ammonium hydroxide and trichloromethane. The layers were 

was washed twice with water, dried, filtered and evaporated. The res,due was punfied by ^umn 
chromatography over silica ge. using a mixture of hexane. trichloromethane. methanol and — 
hydroxide (45:45:9:1 by volume) as eluent. The pure fractions were collected and the fluent 
evaSed The residue was converted into the (E)-2-butenedioate salt in 2-propanone. The salt was filtered 
o rSd Systallized from ethanol. The product was filtered off and dried in vacuo at 70' C overn.ght yield mg 
" of N-[2-[4-t[1-[(4-fluorophenyl)methy.h1H-benzimidazol-2-yl]memyl>l-piper l d,nyl]ethyl]lH- 

benzimidazol-2-amine (E)-2-butenedioate(2:3); mp. 1 34.5 *C (328). 
In a similar manner there were also prepared: 
2 o N-[2-t4-[[3-((4-fluorophenyl)methyl]-3H-imidazo[4.5-b]pyridin-2-yl]-methylh1-pipendmyl]ethyll1H- 

benzimidazol-2-amine;mp. 161.9* C(329). 
Example 53 

A mixture of 3 parts of 2-methylthio-thiazolo [5.4-b]pyridine and 5.5 parts > of ^^ 0 ^ en ^ 
methyl)-1H-benzimidazol-2-yl]-methyl]-1-piperidineethanamine was sfirred for 24 hours ; at 140 ^ The 
residue wis purified by column chromatography over silica gel usmg a m.xture of tnchlo omethane and 
me manor" turated with ammonia. (95:5 by volume) as e.uent. The ^^^^s^Z 
eluent was evaporated. The residue was converted into the ethaned.oate salt .n ethanol. The salt was 
filtered offVnd dried, yielding 1 part (8.6%) of N- t 2 Wt 1-[(4-fiuoro P he^ 
methyl]-1-piperidinyl]ethyl]thiazolo[5.4-b]pyridin-2-amine ethaned.oate(1 :3): mp. 148.2 C (330). 

In a similar manner there were also prepared: „ ^ „ . 

2-[[2-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -pipendinyl]ethyl]amino]-4(1H)- 
pyrrmidinone: mp. 164 0'C (331* N-p-lHII-^fluorophenyOmethylhlH-benz.m.dazol-^yllmethyll-l- 
piperidinyl]ethyl]thiazolo[4.5-c]pyridin-2-amine ethanedioate(1 :3); mp 1 88.0 *C (332). 

Example 54 

A mixture of 1.7 parts of 2-ch.oropyrimidine. 5.7 parts of ^™4-fluor^ 
2-yl]thioH-piperidineethanamine. 1.3 parts of sodium hydrogen carbonate and 120 parts of ethanol was 
stirred and refluxed overnight. The reaction mixture was filtered and the filtrate was evaporated. The ^res.due 
waTtaken up in trichloromethane. The solution was washed with water, dried, filtered and evaporated. The 
TesWue Is purified by oo.umn-chromatography over silica gel using a mixture of trichloromethane and 
me han 0 r(95-5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
Sue was Converted into the ethanedioate salt in ethanol. The salt was filtered off and dned y,eld,ng 3.7 

parts JZiSTtW 

rimidinamine ethanedioate (1:1); mp. 189.2* C (333). 
In a similar manner there were also prepared: 
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R l-a 




base or 


mp \ 


NO. 








salt 


°C 


334 


2-pyrimidlnyl CH 


2-f uranyl- 


CH 


base 


103.0 


335 


2-thiazolyl CH 0 

ml 


2-furanyl- 


CH 


• 


159.6 


336 


2-pyriraidinyl CH_ 


2-thienyl- 


CH 


** 


184.6-188.6 


337 


2-py r imi diny 1 CH 0 

ml 


3-pyridinyl- 


CH 


4(C00H) o 


176.1-180.5 


338 


2-pyrimidinyl CH 0 

ml 


4-thiaxolyl- 


CH 


4(COOH) 2 


192.3-194.0 


339 


2-pyrjjnidinyl CH, 

ml 


2-f uranyl- 


N 


3(COOH) 2 


107.3 


340 


2-pyrimidinyl CH 2 


2-pyridinyl- 


N 


3 1/2 (C0OH) 2 


151.7 


341 


2-pyrimidiny 1 CH^ 


4-CH 3 0C 6 H 4 - 


CH 


** 


1B2.2 


342 


2-pyrimidinyl CH_ 
2 


2-thlenyl- 


N 


**.H,0 


152.9 


343 


2 -pyr imi di ny 1 CH^ 




CH 


2 l/2(C0OH) 2 


160.5 


344 


2-pyrimidinyl CH 2 


c eV 


CH 


<** 


194.8 


345 


2-pyrimidinyl CH 2 




N 


3(COOH) 2 


172.5 


346 


2-pyrimidinyl O 




CH 


base 


155.1 



* : (E)-2-butenedioate salt (1:3) 



** : (E)-2-butenedioate salt (2:3) 

30 

In a similar manner there were also prepared: 
4~[[W(4-fluorophenyl)methylh^ ^'-bipiperidine] 
ethanedioate(2:7); mp. 1 69.7 • (T(347); 
N-[2-[4-[[1-[(4-fluorophenyl)methylHH-^ 
35 pyrimidinamine ethanedioate(2:5); mp. 173.4°c (348); 
cis-N-[2-[4-[[1-[(4-fluorophenyl)m 
pyrimidinamine; mp. 94.0 *C (349); ~~ 

6-chloro-N 4 -[2-[4-[[1 -[(4-f iuoropheny l)methy l]-1 H-benzimidazol-2-y I Jmethy l]-1 -piperidiny IJethy l]-4,5- 
pyrimtdinediamine (350); and 
40 N-[2-[4-[[3-[(4-fluorophenyl)methyl]-3H-im^ 

pyrimidinamine ethanedioate(1 :2); mp. 192.5'C (351). 

Example 55 

45 A mixture of 3.3 parts of 2-bromothiazole, 5.09 parts of 4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin- 
2-yl]methyl]-1-piperidineethanamine, 3 parts of sodium carbonate and 45 parts of~N,N-dimethylacetamide 
was stirred overnight at 130*C. The reaction mixture was poured into water and the~product was extracted 
twice with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was purified 
by column chromatography over silica gel using a mixture of trichloromethane and methanol saturated with 

so ammonia (95:5 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The 
residue was converted into the ethanedioate salt in ethanol. The salt was filtered off and dried, yielding 2.5 
parts (27%) of 4-[[3-(2-furanylmethyl)-3H-imi 
piperidineethanamine ethanedioate (1 :3); mp. 1 73.0 * C (352). 
In a similar manner there were also prepared: 

55 
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Cosnp. 
No. 


L' 


B 


R 1 


A 1 


base or 
salt 


i 

•c 







353 


2-thiazolyl 


CH 2 


4-F^ 6 H 4 CH 2 - 


CH 


base 


115.6 
59.5 
132.1 
135.6 
150.9 


354 


2-thiazolyl 


CH 2 


C 6 H 5- 


CH 


base 


355 


2-thiazolyl 


0 


4-F-C 6 H 4 CH 2 - 


CH 


base 


356 


2-thiazolyl 


CH 2 


2-thienylmethyl 


CH 


3(COOH) 2 H 2 0 


357 


2-thiazolyl 


CH 2 


4-F~C 6 H 4 CH 2 - 


N 


2 1/2(COOH) 2 H 2 0 
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Zotixp • 




B 


R 1 


A 1 


baae or 


mp. 


5 


No. 










salt 


°c 




358 


2-pyrimidinyl 


CH 2 


H 


CH 


base 


199.4 




359 


2-thiazolyl 


CH 2 


H 


CH 


base 


180.4 


10 


360 


5-chloro-2- 
pyridinyl 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


base 


- 




361 


2-thiazolyl 


CH 2 


2-thienylmethyl- 


H 


3(COOH) 0 


129.4 




362 


2-thiazolyl 


CH 2 


WV 


N 


3 l/2(COOH) 2 


129.4 


15 


363 


2-thiazolyl 


CH 2 


C 6 H 5 CH 2 - 


CH 


4{COOH) 

mm 


142.7 




364 


2-thiazolyl 


CH 2 


4-CH 3 -C 6 H 4 CH 2 - 


CH 


3{COOH) HO 
2 2 


138.6 




365 


2-thiazolyl 


CT 2 


4-CH 3 D-C 6 H 4 CH 2 - 


H 


base 


144.7 


20 


366 


2-N0 2 -C 6 H 4 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


base 


120.5 




367 


2-benzothiazolyl 


CH 2 


4-P-C 6 H 4 CH 2 ^ 


CH 


3 1/2<C0QH) 2 
1/2 H 2 0 


167.1 




368 


2-pyrazinyl 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


2(COOH) 2 


173.6 


25 


369 


9-methyl-9H- 
purin-6-yl 


CH 2 


4-F-C 6 H 4 CH 2 - 


CH 


4HC1.H 2 0 


210.3 




370 


9H-purin-6-yl 


CH 


4-F-C 6 H 4 CH 2 - 


CH 


base 


186.5 


30 


371 


8 -OH, 9-CH 3 -9H- 
pur in-6-yl 


CH 

2 


4-F-C 6 H 4 CH 2 - 


CH 


2 l/2(COOH> 2 


179.7 




372 


8,9-(CH 3 ) 2 -- 


CH 

2 


4-F-C 6 H 4 CH 2 - 


CH 


base 


134.3 


35 




9H-purin-6-yl 













In a similar manner there was also prepared: 
N-[2-[4-[[3-[(4-fluorophenyl)methylJ-3H-imidazo[4 l 5-c]pyridin-2-yl]-methyl]-1-piperi 
40 pyrazinamine ethanedioate(1 :2); mp. T57.4* C (373). 

Example 56 

A mixture of 1.7 parts of 2-chloropyrimidine, 5.5 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol- 
45 2-yl]methyl]-1-piperidineethanamine, 2.12 parts of sodium carbonate, 0.1 parts of potassium iodide and 90 

parts of N,N-dimethylformamide was stirred overnight at 60*-70°C. Water was added and the product was 

extracted" with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was 

purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 

by volume) saturated with ammonia, as eluent. The pure fractions were collected and the eluent was 
so evaporated. The residue was crystallized from 1,1'-oxybisethane. The product was filtered off and dried, 

yielding 2.6 parts (40%) of N-[2-[4-[[1-[(4-fluorophenyl)-methylh1H-benzimidazol-2-yl]methyl]-1-piperidinyl> 

ethyl]-2-pyrimidinamine; mp. 125.1 * C (374). ~~ 
In a similar manner there were also prepared: 

N-[2-[4-[(1-phenyl-1H-benzimidazol-2-yl)methyl]-1-piperidinyl]ethyl]-2-pyrimidinamin (E)-2-butenedioate 
55 (1:1); mp. 211.4* C (375); 

N-[2-[4-[[3-[(4-fluorophenyl)methyl]-3^ 

pyrimidinamine (E)-2-butenedioate (2~*3); mp. 162.4 # C (376); 

4-[[1-[(4-fluorophenyl)methyl]-1H-b^ 
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w 



15 



20 



25 



phthalazinamine; mp. 169.7'C (381). 
Example 57 

To a stirred and cooled (O'-IO'C) mixture of 18.3 parts of 4-ll1-t(4-fluoroph e nyl)met^l]-1H- 
benzimidazoSmethy^l-piperidineethanamine. 7.5 parts of N,N-diethy.ethanam,ne and 225 partso 
teTahvdSan was added dropwise a solution of 8.15 parts of 2.6-dlchloro-f-rnethylpynmKi.ne m a small 
^r7te^ahy^rlran. Upon completion, stirring was continued overnight at room temperature. The 
reaction 1£ZEm evaporated. Water was added to the residue and the product was exacted with * 
SSL The extract Was dried, filtered and evaporated. The res,due was purified by HPLC 
reTs irca aeTus^g 8 mixture of methylbenzene. ethanol and methanol, saturated wrth ammon.a (85.14^1 
STjSi)"! eue'nt The first fraction was collected and the eluent was evaporated. The rescue , j. 
converteTinto the ethanedioate salt in ethanol. The salt was filtered off and dned. y.e d.ng " f»rte JB.5 %) 
riSorot-[2-!4-U^ 

pyrimidinamine ethanedioate (1:2); mp. 165.8' C (382). 

pyrimidinamine ethanedioate(2:5); mp. 174.4* C (384). 
30 Example 58 

' A mixture of 4 parts of ^(^bromoethoxyJ-l-methyMH-tetrazole. 5.5 parts of 4-[[1 ^^^T^ 
m.thl 1 H benz md£ol-2-yl]-methylM-piperidineethanamirii, 2.3 parts of sodium carbonate and 45 parts 
rJSSSiSS^SU. stinVd overnight at 70' C. The reaction mixture was poured into water. The 
nroSt wTs extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated^ The 
residue Tas putfS by column chromatography over silica gel using a mixture of tnchloromethane and 
me thanoui -5 by volume) as eluent. The pure fractions were collected and the eluent was evapor^The 
Sue was Converted into the ethanedioate salt in ethanol. The salt was filtered off and dned y.e dmg ,13 
parts ^3%) of 3 -[2-t4-[t1-[(4-f.uoropheny.)methylHH-benzimidazol-2-ylhmethyl]-1-p.^^ 
40 oxazolidinone ethanedioate(2:5); mp. 1 47.9 • C (385). 

Example 59 

" To a stirred mixture of 22 parts of MlW^uoropheny^ 
« oioeridineethanol dihydrochloride and 450 parts of trichloromethane were added dropwise 12 parts ot 
5K?3£5? Upon completion, stirring was continued overnight at reflux temperature^ The jeacfion 
mixture wTs evaporated. The residue was stirred in methylbenzene. The product was filtered off and dned, 
y]eTdi^ 13 parts (56.6%) of 2-[[1-(2-ch.oroethyl^^ 
zimidazole dihydrochloride (386). 

so 

Example 60 

a mixture of 2 0 parts of thiazolo[5,4-b]pyridine-2-thiol, 2 parts of a sodium hydride dispersion 50% and 
45 parts of N N-di'methy formamide Us stirred for 2 hours. 6.5 Parts of 2-rri-(2-ch,oroe^ 
55 Lhy^^^ dihydrochloride were added port-on-se^ Upon com- 

S,on stirring was continued over weekend. Water was added. The product was extracted w.th 4-methyl* 
Sone Th 9 e erfract was dried, filtered and evaporated. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) as eluent. The pure 
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fractions were collected and the eluent was evaporated. The residue was converted into the ethanedioate 
salt in methanol. The salt was filtered off and crystallized from methanol. The product was filtered off and 
dried, yielding 1.7 parts (20%) of 2-[[2-[4-[[1 -[(4-fluorophenylh^ 
piperidinyl]ethyl]thioHhia2olo[5,4-b)pyridine ethanedioate(1 :2); mp. 199.0* C (387). 
5 In a similar manner there were also prepared: 
2-[[2-[4-[[1-[(4-fluorophenyl)methylh^ 
pyridine; mp. 121.0*C (388). 



To a stirred and warm mixture of 3.8 parts of 4-[[3-[(4-fluorophenyl)methyl]-3H-imidazo[4,5-b]pyridin-2- 
yl]methyl]-1-piperidineacetamide and 24 parts of N,N-dimethylacetamide were added portionwise 0.4 parts 
of a sodium hydride dispersion 59.7% at 40 *C. The~mixture was heated to 80 *C and stirred for 15 minutes 
at 80 *C. 1.2 Parts of 2-chloropyrimidine were added and stirring was continued for 30 minutes at 80 *C. 

75 After cooling to 40 * , another 0.4 parts of a sodium hydride dispersion 59.7% were added and after stirring 
for 15 minutes at 80 *C, another 1.2 parts of 2-chloropyrimidine were added. The whole was stirred for 30 
minutes at 80 *C and then cooled to 40 *C. Another 0.4 parts of a sodium hydride dispersion 59.7% were 
added and after stirring for 15 minutes at 80* C, another 1.2 parts of 2-chloropyrimidine were added. Stirring 
was continued for 15 minutes at 80 *C. The reaction mixture was cooled to room temperature and poured 

20 into 150 parts of water. The product was extracted three times with dichloromethane. The combined 
extracts were washed three times with water, dried, filtered and evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane, methanol and methanol, 
saturated with ammonia, (96:3:1 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted into the (E)-2-butenedioate salt in 2-propanone. The salt was 

25 allowed to crystallize at -20 *C. It was filtered off and dried, yielding 0.4 parts of 4-[[3-[[4-fluorophenyl)- 
methyl]-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-N-(2-pyrimidinyl)-1-piperidineacetamide (E)-2-butenedioate- 
(1 :2); mp.l 59.0 • C (389). ~ 

In a similar manner there were also prepared: 
1-[(4-flurophenyl)methyl>2-[[1-[2-(2-pyrimidinyloxy)ethylh4-piperidinyl]oxy]-1H-benzi (E)-2- 

30 butenedioate (1 :2); mp. 1 62.7 * C (390); ~~ 
1 -[(4-f luoropheny l)methyl>2-[[1 -[2-^ 
ethanedioate(1 :3); mp. 1 61 .4 • C (391 ); 

1-(2-furanylmethyl)-2-[[1-[2-(2-pyrimidinyloxy)et^^ ethanedioate 
(1 :2). monohydrate; mp. 179.3 * C (392); — 
35 1 -[(4-f luoropheny l)methy l]-2-[[1 -[2-(2-py rimidiny loxy)ethy l]-4-piperidinyl]thio]-1 H-benzimidazole ethanedioate 
(1:1); mp. 1 86.9 • C (393); and ~ 
3-[(4-fluorophenyl)methyl]-2-[[1-[2-(2-pyridinylm^ 

pyridine trihydrochloride; mp. 129.8* C (394). ~~ 
40 Example 62 

To a stirred and cooled (-10* C) mixture of 20.8 parts of carbon disulfide, 9 parts of NJN'- 
methanetetraylbis[cyclohexanamine] and 135 parts of tetrahydrofuran was added dropwise a solution of 15 
parts of 4-[[1-(phenylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidineethanamine in tetrahyrofuran at a 
45 temperature balow -10*C. The~reaction mixture was allowed to reach room temperature and the solvent 
was evaporated. The residue was crystallized from acetonitrile. The precipitate was filtered off and the 
filtrate was evaporated, yielding 15 parts (89%) of 2-[[1-(2-isothiocyanatoethyl)-4-P»P©ridinyl]methyl]-1- 
(phenylmethyl)-l H-benzimidazole (395). In a similar manner there were also prepared: 
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base 



< 

5 


"orap. 
No. 


R 


A 1 




396 


4-F-C 6 H 4 -CB 2 


CH 


10 


•397 


2-thienylmethyl 


CH 




398 


2-furanylmethyl 


19 




399 


2-furanylmethyl 


CH 


15 


400 


4-F-C 6 H 4 -CH 2 




401 


2 -py r i dlny lme thy 1 


H 




402 


2-thienylmethyl 


N 




403 


4 - CH 3- C 6 H 4- CH 2 


CH 


20 


404 


4-CH 3 -C 6 H 4 -CH 2 


N 



25 

Example 63 



A mixture of 5 2 parts of 3,4-pyridinediamine, 19 parts of 2K[H2^^analoethy0^pl^riJtiyfr 
« refluxed overnight. The reaction mixture was evaporated, yielding 24 parts (100 /» of Ni» amino o- 

^Following the same procedure and using equivalent amounts of the appropriate starting materials, there 
3S EJ^SES^^ 

50 i£<Jam]no-3^^ 

piperidinyl]ethy thiourea (414). 



55 



Example 64 

A mixture of 2 parts of N-(4-amino-3i>yridinyl)-^^^ 
v,]mtthT^iperidinyl]^y.]fhLrea. 3.3 parts of mercury(ll) oxide. 0.1 parts of 
S wasSed and refluxed overnight. The reaction mixture was filtered hot over Hyflo and the filtrate 
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was evaporated. The residue was converted into the (E)-2-butenedioate salt in ethanol. The salt was filtered 
off and dried, yielding 1.8 parts (57%) of N-[2-[4-[[1 -[(4-f luoropheny l)methylH^ 

1- piperidinyl]ethyl]-1H-imida2o[4,5-c]pyridin-2-amine (E)-2-butenedioate (1:3); nip. 184.7* C (415). 

In a similar manner there were also prepared: 
N-[2-[4-[[1 -(2-thienylmethyl^ 

amine (E)-2-butenedioate (1:3). monohydrate; mp. 198.2* C (416); ~ 
N-[2-[4-[[3-(2-furanylme^ 

pyridin-2-amine (E)-2-butenedioate (1:3). monohydrate; mp. 174.6*C (417); ~~ 

N-[2-[4-[[1-(2-furanylmethyl)-1H-ben2imidazol-2-yl]methyl]M-piperidinyl^ 

amine ethanedioate (1:4); mp. 201.1 *C (418); 

N^2-[4-[[3-(2-pyridinylmethyl)-3H-im^ 

pyridin-2-amine ethanedioate (1:4); mp. 189.7*C (419); 

N-[2-[4-[[3-(2-thienylmethyl)-3H-^ 

pyridin-2-amine ethanedioate (2:5); mp. 154.5*C (420); 

N-[2-[4-[[1-[(4-methylphenyl)memylh1H-benzimida2ol-2-yl]methylh1-pip 

pyridin-2-amine ethanedioate (1 :3); mp. 203.5 * C (421 ); 

N-[2-[4-[[1 -(phenylmethyl)-l ^ 

amine ethanedioate (1:4); mp. 199.0* C (422); ~~ 
N-[2-[4-[[3-[(4-methylphenyl)memv^^ 

[4,5-c]pyridin-2-amine ethanedioate (1:5); mp. 160.1 *C (423); and " 
N-[2-[4-[[3-[(4-fluorophenyl)m^ 

[4,5-c]pyridin-2-amine ethanedioate (2:5); mp. 21 1 .2 * C (424). 
Example 65 

To a stirred end refluxing mixture of 3.7 parts of 4-[[3-[(4-fluorophenyl)methyl)-3H-imidazo[4,5-b]pyridin- 

2- yl)methyl]-1-piperidineethanamine and 90 parts of methylbenzene were added dTopwise 1.1 parts of 2- 
pyridinecarboxyaldehyde using a water separator. Upon completion, stirring was continued for 20 hours at 
reflux. After cooling to 50 *C, 44 parts of ethanol were added. At a temperature of 40 *C. 0.4 parts of 
sodium borohydride were added portionwise. Upon completion, the whole was stirred for 2 hours at 45*C> 
The reaction mixture was poured into ice water and acetic acid while hot. The mixture was treated with 
ammonium hydroxide. The product was extracted three times with methylbenzene. The organic layer was 
washed with water, dried, filtered and evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trichloromethane, methanol and ammonium hydroxide (90:9:1 by volume) as 
eluent. The pure fractions were collected and the eluent was evaporated. The residue was converted into 
the (E)-2-butenedioate salt in 2-propanone. The salt was filtered off and dried, yielding 3.0 parts (43.4%) of 
N-[2-[4-[[3-[(4-fluorophenyl)^ 

pyridinemethanamine (E)-2-butenedioate(1 :2); mp. 160.7*C (425). 

In a similar manner there were also prepared: 
4-[[1-[(4-fluorophenyl)methy^ (426); 
and 

N-[2-[4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y IJmethy l]-1 -piperidinyl]ethyl]-2-pyridinemethanamine 
(E)-2-butenedioate(1:2); mp. 145.1 *C (427). 

Example 66 

A mixture of 1.1 parts of isothiocyanatomethane, 5.5 parts of 4-[[l -[(4-f luoropheny l)methylh1H- 
benzimidazoI-2-yI]methyl]-1-piperidineethanamine and 90 parts of tetrahydrofuran was stirred overnight at 
room temperature. The reaction mixture was evaported. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and methanol (90:10 by volume) as eluent. The 
pure fractions were collected and the eluent was evaporated. The residue was converted into the 
ethanedioate salt in ethanol. The salt was filtered off and dried, yielding 4 parts (43%) of N-[2-[4-[[1-l(4- 
f luoropheny l)methy l>1 H-benzimidazol-2-y l]methyl]-1 -piperidinyl]ethylhN'-methy (thiourea ethanedioate (1 :2); 
mp. 1 69.0 *C (428). 

In a similar manner there were also prepared: 
N-ethyl-N , -[2-[4*[[3-[(4-fluorophenyl)methyl]-3H-imidazo[4,5-b]pyridin-2-yl]-methv 
mp. 148.6 *C (429); and ~ 

N-ethyl-N , -[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]-methy mp. 
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111.4*C(430). 
Example 67 

To a stirred mixture of 1.92 parts of 3-thiophenecarboxylic acid, 3.03 parts of N.N^ethylethar^ne 
and?60 paSs of dichloromethane were added 3.82 parts of ^chlorc-l-methy.pynd.n.um >°«*^££b 

^fLTed^ The product was filtered off and ^*^«5£ 

(35.5%) of ^4*1-1(4^^^ 
thiophenecarboxamide ethanedioate(1 :2); mp. 177.9* C (431). 
In a similar manner there were also prepared: 

ithanedioate(1:3) monohydrate; mp. 1 64.3 *C (447). 



so Example 68 



55 



* narts of 4-f[3-[(4-fluorophenyl)methylh3H-imidazo[4.5-b]pyridin-2-yl]methyl]-1- 

A m.xture of 5.5 parts of 4 Id >U « > P Y » Qf tetrahydrofuran wa s 

( ? < 1fS?r^^ 'rSi, SJUilii- G"se^mXmethanamine was bubbled through this mixture 
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product was extracted twice with methylbenzene. The combined extracts were washed with water, dried, 
filtered and evaporated. The residue was purified by column chromatography over silica gel using a mixture 
of trichloromethane, methanol and ammonium hydroxide (90:9:1 by volume) as eluent The pure and the 
less pure fractions were collected and the eluent was evaporated. The residue was purified by column 

5 chromatography (HPLC) over silica gel using a mixture of trichloromethane, methanol and methanol, 
saturated with ammonia, (96:3:1 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated using a water bath at 30 "C. The residue was converted into the ethanedioate salt in 2- 
propanone. The salt was allowed to crystallize while stirring. It was filtered off and dried in vacuo at 60 *C, 
yielding 2.0 parts (20.0%) of N , -[2-[4-[[3-[(4-fluorophenyl)methylh3H-imidazo[4,5-b]pyridin-2-yl]methylh1- 

w piperidinyl]-ethyl]-N,N-dimethylurea ethanedioate(2:5); mp. 94.2* C (448). 

Example 69 

A mixture of 25 parts of 1-[(4-fluorophenyl)methyl]-2-I[1-(2-isothiocyanatoethyl)-4-piperidinyl]methylh1H- 
75 benzimidazole and 160 parts of methanol saturated with ammonia was stirred overnight at room tempera- 
ture. The reaction mixture was evaporated, yielding 25 parts (100%) of N-[2-[4-[[1-[(4-fluorophenyl)methylh 
1H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]thiourea (449). = 

Example 70 

20 

A mixture of 6.4 parts of methyl N-(2,2-dimethoxyethyl)-N , -methylcarbamimidothioate monohydroiodide, 
7.3 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2^l]methyl]-1-piperidineethanamine and 80 parts 
of 2-propano! was stirred and refluxed overnight. The reaction mixture was evaporated, yielding 12.77 parts 
(99%) of N-(2,2-dimethoxyethyl)-N , -[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl^ 
25 piperidinyl]ethyl)-N"-methylguanidine monohydroiodide (450), 
In a similar manner there were also prepared: 
N-(2,2-dimethoxyethyl)-N42-[4-[[1-[(^ 
ethyl]guanidine monohydroiodide (451). ~~ 

30 Example 71 

A mixture of 12.77 parts of N-(2,2-dimethoxyethyl)-N , -[2-[4-tt1-[(4-fluorophenyl)methylh1H- 
benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl] : N ,f -methylguanidine monohydroiodide and 150 parts of a hy- 
drochloric acid solution 10% was stirred andTefluxed for 2 hours. Ice water was added and the whole was 

35 treated with a sodium hydroxide solution. The product was extracted with dichloromethane. The extract was 
dried, filtered and evaporated. The residue was purified by column chromatography over silica gel using a 
mixture of trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was converted into the (E)-2- 
butenedioate salt in ethanol. The salt was filtered off and dried, yielding 3 parts (21%) of 4-[[1-[(4- 

40 f luoropheny l)methy l]-1 H-benzimidazol-2-y l]methy l]-N-(1 -methy 1-1 H-imidazol-2-y l)-1 -piperidine-ethanamine 
(E)-2-butenedioate (1 :2) monohydrate; mp. 1 1 9.6 * <T(452). ~~ 

In a similar manner there were also prepared: 
4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methylhN-(1H-imidazol-2-yl)-1-piperidineethanamine 
ethanedioate(1:2).mononydrate~mp. 126.1 *C (453). 

45 

Example 72 

A mixture of 3.3 parts of 2-bromo-1-phenylethanone, 7 parts of N-[2-[4-[[1 -[(4-f luoropheny l)methylh1H- 
benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]thiourea, 4 parts of potassium carbonate and 90 parts of 

so tetrahydrofuran was stirred for 2 hours at room temperature. The reaction mixture was filtered over Hyflo 
and the filtrate was evaporated. The reaction mixture was poured into water. The product was extracted with 
dichloromethane. The extract was washed with water, dried, filtered and evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol, 
saturated with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 

55 evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 
2.8 parts (33.3%) of 4-[[l -[(4-f luoropheny l)methy I ]-1H-benzimidazol-2-yl]methy I ]-N-(4-phenyl-2-thiazolyl)-1- 
piperiaineethanamine; mp. 122.2° C (454). 
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35 



ethanedioate(2:7); mp. 1 48.6 *C (456). 
Example 73 

m fi oarts of ethyl 44[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methylH- 
A mixture of 6 parts or ewy. u iv . ^ d refluxe d overnight. The 

piperidineacetate and 120 P*^* ^ residue was taken 

reaction mixture was cooled and Altered. ^. ft ™ , £*®V**\ ' 70 parts o1 2,2'-oxybispropane were 

mp. 207.4 -C (457). 
Example 74 

A mixture of 85 parts ot ^H^^^^^^^^^'r^ 
buttnone and 600 parts of acetrc aero «as aodjM Iwtf <&°*^£^ g compwta,. **g 

trihydrobromide (458). 
Example 75 

A mixture of 0,5 parts of 
benzimidazo.-2-y<]methy.^^ was ^ Tne wnote was 

overnight at room temperature. The reason ^^jXaichloromethane. The extract was dried, 
treated with sodium hydroxide. The P"*"*"" chromatography over silica gel using a mixture 
filtered and evaporated. The residue was purified by coU.mn ^om W^y ^ fracfons 

of trichloromethane and methanol, saturated "^^^^XSv^ * co,umn chromatography 
were collected and the eluent was evaporated. (45 :45:10 by volume) as 

(HPLC) over silica gel using a mixture of hexan* ^^^^L residue was converted into 
eluent. The pure fractions were collected ant ' ^^^^ off and drie d. yielding 2 parts (33%) 

ethanedioate(2:5); mp. 1 24.1 * C (459). 



40 



45 



50 



55 



Example 76 



To a stirred mixture of 5.5 parts of 
piperidineethanamine and 90 P"* °! Up^n common. 

2-isothiocyanatobenzenecarboxylate in 18 parts of wwrow y co|umn 

stirring was continued for 1 hour. The rea «'°7^ saturated with ammonia, 

chromatography over silica gel using a mixture "J^em was evaporated. The residue 

(95:5 by volume) as eluent. The pure trains were !«^J™J2j£ Md from methanol. The product 
L crysta.lized ^^^SS 

^IZ^^***^^ ^ rochtoride - -o" on v d - te - 2243 c (462) - 
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3-[2-[4-[[3-[(4-fluorophenyl)methyl]-3H-im^ 
thioxo-4(1 H)-quinazolinone; mp. 204.2 *C (463); 

3-[2-[4-[[1^(2-furanylmethyl)-1 H-ben2imidazol-2-yl]methylh1-piperidinylhethylh2 t 3Kjihydro-^methyl-2- 
thioxothieno[2 t 3-dhpyrimidin-4(1H)-one; mp. 192.7*C (464); and 
3-[2-[4-[[3-(2-furanylmethyl)-3H-imidazoH^ 
2-thioxothieno[2,3-d]-pyrimidin : 4(1H)-one; mp. 197.1 *C (465). 

Example 77 

To a stirred mixture of 4.9 parts of 2H-3,1-benzoxazine-2,4(1H)-dione and 45 parts of N,N-dimethylfor- 
mamide were added dropwise 10.15 "parts of 4-[[1-(24uranylmethyl)-1H-ben2imida26P2 : yl]methyll-1- 
piperidineethanamine and 45 parts of C at 50 *C. Upon completion, stirring~was continued for 4 hours at 
70 *C. After cooling, the reaction mixture was evaporated. The residue was purified by column chromatog- 
raphy over silica gel using a mixture of trichloromethane and methanol, saturated with ammonia, (95:5 by 
volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from 1 ,1*-oxybisethane. The product was filtered off and dried, yielding 10 parts (73%) of 2- 
amino-N-[2-[4-[[1 -(2-f uranylmethy l)-1 H-benzimidazol-2-y l]methy l]-1 -piperidinyl]ethyl]benzamide; mp. 
125.7* C (466). ~~ 

In a similar manner there were also prepared: 
N-[2-[4~[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]-2-(methylamino)- 
benzamide; mp. 84.3 *C (467); ~~ 

2-amino-N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]-methyl]-1-piperidinyl]ethyl]benzamide; 
mp. 1 26.9 # C (468); 

2-amino-N-[2-[4-[[3-[(4-fluorophenyl)methylh3H-imidazo[4,5-b]-pyridin-2-yl]methyl}-1-piperidinyl]ethyl]- 
benzamide (469); 

N-[2-[4-[3-l(4-fluorophenyl)methyl]-3H-^ 

(methylamino)benzamide ethanedioafe (2:5); mp. 172.3*C (470); 

2-amino-N-[4-[4-[[1 -[(4-fluorophenyl)m ethyl]- 1 H-benzimidazol-2-y l]-methy l]-1 -piperidiny l]butyl]benzamide 
(471); 

2-amino-N-[4-[4-[[1 -(2-f uranylmethy l)-1 H-benzimidazol-2-y IJmethy l]-1 -piperidiny1]butyl]benzamide; mp. 
127.7*CT472); ~ 
2-amino-N-[2-[4-[[3-(2-furanylmethyl)-^^ 
mp. 137.T*C (473); 

N-[2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-pipe 
benzamide; mp. 81.4*C (474); and 

2-amino-N-[4-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]-methyl]-1-piperidinyl]butyl]benzami 

(475) ; 

N-[2-[4-[[1 -(2-f uranylmethyl)-1 H-benzimidazo!-2-yl]methyl]-1 -piperidinyl]-ethy l]-2-(methylamino)benzamide 

(476) ; 

2-amino-N-[2-[4-[[3-[(4-fluorophenyl)meth^^ 
benzamide ethanedioate(1 :2); mp.161.5*C (477); 

2-amino-N-[2-[4-[[1-(2-thienylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethv mp. 
143.5* C; (478) 

2,3-dihydro-2,2-dimethyl-3-[2-[4-[[3-(2-pyridinylm^ 
ethyl]-4-(1H)-quinazolinone ethanedioate(1:1); mp.210.2*~C (479); and 

2-amino-N^2-[4-[[1-[(4-fluorophenyl)meth^ mp. 
141.7*Cl480). 

Example 78 

A mixture of 4 parts of 2-amino-N-[2-[4-[[1-[(4-fluorophenyl)-methyl]-1H-benzimidazol-2-yl]methyl]-1- 
piperidinyl]ethyl]benzamide, 20 parts of "acetic acid anhydride and 40 parts of water was stirred and heated 
overnight at 120*C. After cooling, ice water was added. The whole was treated with ammonium hydroxide. 
The product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The 
residue was converted into the (E)-2-butenedioate salt in ethanol. The salt was filtered off and dried, 
yielding 3.7 parts (72%) of 3-t2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-1 -piperidiny l> 
ethyl]-2-methyl-4(3H)-quinazolinone (E)-2-butenedioate (1:1); mp. 210.3* C (481). 
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Mowing tho same prooodo™ and using wMM amounts „. to appropriate starting m—s. ««. 
quinazolinone (E)-2-butenedioate (1:3); mp. 184.1 *C (484). 



to Example 79 



15 



20 



* r nf p- a mino-N42-F4-[[1-[(4-fluorophenyl)-methylh1H-be 

(1 H)-qu»na2 0,inone ethanedioate (1 :1 ); mp. 1 66.5 • C (485), 



Example 80 



To a mixture f a pa. -HjHy;^^ 

piperidinyllethy.^^ Mparts ^r^othioic dich.of.de in dichloromethane. 

loromethane was added dropw.se a solution of 2.3 parts ^ rD °"™ evaporated . The residue was 
Upon completion, stirring was continued for 2 ^^^^IZTJo^d boiled in methanol 
crystallized from a mixture of me*ano. and eth m*T£g£ ^^ 2 ^ ylmethyl) .3H-imklazo- 

169.2- C (486). 

H2 ^,,,T»u^^^ 

methyl-2-thioxo-4(1H)-quinazolinone; mp. 176.1 -C (488). 



Example 81 



35 



40 



A mixture of 10.3 parts of -^N-^ 
piperidinyll-butylhbenzamide, 3.2 parts of ^T^^ tT residue was purified by 

was stirred and refluxed overnight. The react ion mrcture *^£^ n ™ d me thanol saturated with 
column chromatography over silica gel using ^^^^^Z^ ano] saturated with ammonia 
ammonia (97:3 by volume) and then a mixture of J^J^^STlto eluent Sas evaporated. The residue 
(95:5 by volume) as eluent. The pure '^'^ 

was crystallized from 2-propanone, yielding 3.8 parts (35.t> a> or o in u i\ ^ 
LnzimTdazol-2-y.]methyl]-1-piperidin^ 187 3 C (489) ' 



45 Example 82 



. *v* ro nf ^ ft8 oarts of 2-amino-N-t4-[4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methylh 
To a stirred mixture of 3.88 parts ot i amino in £ i u v » - tetra h y drofuran were 

1-piperidinyllbutylhbenzamide. 2 parts of "p"****^^ compTeton stirring was continued 
added dropwise 1.64 parts of trichloromethy. 2*3 ^overnight The precipitate 
so overnight. Another portion of 1 .6 parts of B was added and m > whote was £md 9^ ^ ^ 

55 (1 H 3H)-quinazolinedione; mp. 1 85.5 • C (490). 
quinazolinedione; mp. 146.6* C (491). 
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Example 82 

To a stirred mixture of 5.1 parts of 4-[[3-(2-furany!methyl)-3H-imida20[4,5-b]pyridin-2-yl]methyl]-1- 
piperidineethanamine and 270 parts of tetrahydrofuran was added dropwise a solution of 3.8 parts of ethyl 

5 2-isothiocyanatobenzoate in tetrahydrofuran. Upon completion, stirring was continued for 1 hour. The 
reaction mixture was evaporated. The residue was purified by column chromatography over silica gel using 
a mixture of trichloromethane and methanol, saturated with ammonia, (97:3 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was crystallized from 2-propanone. 
The product was filtered off and dried, yielding 1.4 parts (18.6%) of 3-[2-[4-[[3-(2-furanylmethyl)-3H- 

io imidazo[4,5-b]pyridin-2-yl]methyl]-1^ mp. 
1 92.0 *C (492). 

Example 84 

75 A mixture of 6 parts of N 1 -[2-[4-[[1-[(4-fluorophenyl)me^ 

ethyl]-1 ,2-benzenediamine, 2.7 parts of 1,V-thiocarbonylbis[1H-imidazole] and 90 parts of tetrahydrofuran 
was stirred and refluxed for 1 hour. The reaction mixture w~as evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloromethane and methanol (95:5 by volume) 
as eluent. The pure fractions were collected and the eluent was evaporated. The oily residue was stirred in 
20 acetonitrile. The product was filtered off and crystallized from ethanol. The product was filtered off and 
dried, yielding 2.8 parts (41.5%) of 1-[2-[4-[t1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methylh1- 
piperidinyl]ethyl]-1,3-dihydro-2H-benzimidazole-2-thione; mp. 157.1 *C (493). 

Example 85 

A mixture of 7.5 parts of 6-chloro-N 4 -[2-[4-[[1-[(4-fluorophenyl)methylh1H-benzimidazol-2-yl]methylh1- 
piperidinyl]ethyl]-4.5-pyrimidinediamine~and 3.6 parts of urea was stirred and heated for 20 minutes at 
220 • C. Water was added to the reaction mixture. The precipitated product was filtered off and crystallized 
from methanol. The product was filtered off and recrystallized from a mixture of N,N-dimethylformamide and 
methanol, yielding 2.5 parts (32%) of 6-chloro-9-[2-[4-[[14(4-fluorophenyl)m^h7l]-1H-benzimidazol-2-yl> 
methyl]-1-piperidinyl]ethyl}-9H-purin-8-ol; mp. 243.0* C (494). 

Example 86 

35 A mixture of 11.3 parts of l^-[2-[4-[[1-[(4-fluorophenyl)-methyl]-1H-benzimidazol-2-yl]methylh1- 
piperidinyl]ethyl]-4,5-pyrimidinediamine73.75 parts of carbon disulfide and 117 parts of N,N-dimethylfor- 
mamide was stirred overnight at room temperature. The reaction mixture was poured Tntb water. The 
product was extracted with dichloromethane. The extract was dried, filtered and evaporated. The residue 
was purified by column chromatography over silica gel using a mixture of trichloromethane and methanol, 

40 saturated with ammonia, (95:5 by volume) as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was crystallized from acetonitrile. The product was filtered off and dried, yielding 5 
parts (40%) of 9-[2-[4-[[1 -[(4-f luoropheny l)-methy l]-1 H-benzimidazol-2-yl]methyl]-1 -piperidiny l]ethyl}-9H- 
purine-8-thiol; mp. 163.7* C (495). 

45 Example 87 

To a stirred mixture of 3 parts of 3-[2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methylh1- 
piperidinyl]ethylh2,3<Jihydro-6-methyl-2-thioxothieno[2,3-d]pyrimidin-4(1H-one, 4.3 parts of potassium hy- 
droxide, 56 parts of ethanol and 5.5 parts of water were added dropwise 45 parts of a hydrogen peroxide 

so solution 3%. The whole was stirred overnight. The reaction mixture was evaporated. The residue was 
purified by column chromatography over silica gel using a mixture of trichloromethane and methanol (90:10 
by volume) as eluent. The pure fractions were collected and the eluent was evaporated. The residue was 
crystallized from 2-propanone. The product was filtered off and dried, yielding 1.7 parts (58%) of 3-[2-[4-[[3- 
(2-furanylmethyl)-3H-imidazo[4,5-b]-pyridin-2-yl]methyl]-1-piperidinyl]ethyl]-6-meth 

55 pyrimidine-2,4(1H,3H)-dione monohydrate; mp. 135.4* C (496). 
In a similar manner there was also prepared: 
3-[2-[4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl}-1 -piperidiny l]ethyl]-6-methyl-thieno[2,3-dh 
pyrimidine-2,4(1H,3H)-dione dihydrochloride. dihydrate; mp. 232.8 *C (497). 
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Example 88 



10 



15 



tt^hUoX^MH-pyrl^li-alpyrtmidi^ne etha™«oate (12); mp. 192.7- C (498). 
Example 89 

A nf 91 narts of 5-chloro-N-[2-[4-[[1-[(4-fluorophenyl)methy^1H-benEimidazol-2-yl]meth^ 

A mixture of 2.4 parts of 5 cnloro n ju _ u ^ methanol was hydrogenated at 

P*-"****^^ ^oTpaufdium-on-charcoa. catalyst 10%. After the 

normal pressure and at room temperaiure w.ui ^ * mraXe was evaporated, 

collated m»m of hydrogen * rne e*Lf «r« 

ethanedioate; mp. 156.2*C (499). 

25 mp - 

S^iw mp " 

S 3 [2-[4^ 
30 (503). 

Example 90 

r„ y rLt?:re^^ 

.mylH^P»'i<1inyl]-niethylHH-1»na™< l ^° l *< >l """""f" 8 "' "">• 1KM C (505) ' 
Example 91 

. , .~ „i <r.rn rra fi,,otool»nyl)m«nyll-1H-benzimldazol-2-yl)iiie11iyl)-N-(2-iillroplienyl)-1- 
hydrogenated .1 norma) pressure and I at 50 C MlnJM „,„„, was w apo™ted, 

ethyl]-1 ,2-benzenediamine (506). 
55 Example 92 



35 



40 



45 



50 
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parts of a sodium hydride dispersion 50%. Upon completion, stirring was continued for 0.5 hours at room 
temperature. 11.5 Parts of iodomethane were added dropwise. After complete addition, the whole was 
stirred for 1 hour. The reaction mixture was poured into water. The product was extracted with 4-methyl-2- 
pentanone. The extract was dried, filtered and evaporated. The residue was crystallized from acetonitrile. 
5 The product was filtered off and dried, yielding 28.3 parts (80%) of 9-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H- 
benzimidazol-2-yl]methyl}-1-piperidinyl]ethylh8-(methylmio)-9H-purine; mp. 133.1 ° C (507). 

Example 93 

10 To a stirred and cooled mixture of 6.2 parts of N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2- 
yl]methylh1-piperidinyl]-ethyl]-2-pyridinamine, 2 parts of N,N-diethylethanamine and 90 parts of 
tetrahydrofuran was added dropwise slowly a solution of 1.9" parts of benzoyl chloride in 45 parts of 
tetrahydrofuran. Upon completion, stirring was continued for 2 hours. The reaction mixture was evaporated. 
Water was added to the residue. The solution was treated with ammonium hydroxide. The product was 

75 extracted with 4-methyl-2-pentanone. The extract was dried, filtered and evaporated. The residue was 
crystallized from 2,2 , -oxybispropane. The product was filtered off and dried, yielding 5.3 parts (69%) of N- 
[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-ben 
benzamide; mp. 108.1 *C (508). 

In a similar manner there were also prepared: 

20 N-[2-[4-[[1-(2-furanylmethyl)-lH-benzimidazol-2-yl]methyl>1-piperidinyl]-ethy 
furancarboxamide ethanedioate (1:2); mp. 147.7'C (509). ~~ 

Example 94 

25 A mixture of 6.6 parts of N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H^^ 

ethyl]-2-pyrimidinamine, 20 parts of acetic acid anhydride and 60 parts of water was stirred and refluxed 
overnight. The reaction mixture was evaporated. Water was added and the whole was treated with 
ammonium hydroxide. The product was extracted with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column chromatography over silica gel using a mixture of 

30 trichloromethane and methanol, saturated with ammonia, (95:5 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was converted into the ethanedioate salt in 2- 
propanone. The salt was filtered off and dried, yielding 2.7 parts (27%) of N-[2-[4-[[1 -[(4-f luorophenyl)- 
methy l]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-N-(2-pyrimidinyl)acetamide ethanedioate (1 :2); mp. 
1 73.7 -C (510). 

35 

Example 95 

A mixture of 2.9 parts of N-[2-[4-[[1-(2-furanylmethylH^ 
2-(methylamino)benzamide, 10 parts of acetic acid anhydride and 20 parts of water was stirred and heated 

40 for 3 hours at 100° C. The reaction mixture was cooled, water was added and the whole was made alkaline 
with ammonium hydroxide. The product was extracted with dichloromethane. The extract was dried, filtered 
and evaporated. The residue was purified twice by column chromatography over silica gel using each time 
a mixture of trichloromethane and methanol, saturated with ammonia (95:5 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue was converted into the ethanedioate 

45 salt in ethanol, yielding 0.2 parts (4.3%) of 2-(acetylmethylamino)-N-[2-[4-[[1-(2-furanylmethyl)-1H- 
benzimidazol-2-yl]-methyl>1-piperidinyl]ethyl]benzamide ethanedioate (2:5); mp. 146.8 # C (511). 

Example 96 

50 A mixture of 13.4 parts of 4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methyl]-N-(phenylmethyl)- 
1-piperidineethanamine, 4 parts of poly(oxy methylene), 1 part of a solution of thiopheneln methanol 4% 
and 120 parts of methanol was hydrogenated at normal pressure and at room temperature with 2 parts of 
palladium-on-charcoal catalyst5%. After the calculated amount of hydrogen was taken up, the catalyst was 
filtered off and the filtrate was evaporated. The residue was taken up in 4-methyl-2-pentanone. The solution 

55 was washed with water, dried, filtered and evaporated. The residue was converted into the ethanedioate salt 
in methanol. The salt was filtered off and dried, yielding 13.02 parts (68.3%) of 4-[[1-[(4-fluorophenyl)- 
methyl]-1H-benzimidazol-2-yl]methyl]-N-methyl-N-(phenylmethyl)-1-piperidine-ethanamine ethanedioate 
(1 :2); mp. 1 72.6 * C (51 2). ~ 
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TO 



A « nf 10 carts of 44[1-[(4-fluorophenyl)methy^ 
Emidazol-2-yl]-methyl]-1-piperidinyl]ethylhN-methyl-2-pyr,m,d.narn.ne, mp. 135.4 C (514). 



75 



Example 97 



20 



25 



e dispersion of 1 7 parts of l-(chloromethyl)-2-fluorobenzene in 9 parts of N,N 

minutes at 60 C, a solution «V P"J. C * stirrj for 10 minutes, the reaction mixture was 
dimethylacetamide was added dropw.se at 60 C . After *'™9 ™ 4-methyl-2-pentanone. The 

cooled and poured into 150 parts of water. The , produd was ^^^^^ was crystallized 
combined extracts were washed with water. MM rthj«p«lj±Th M 

zimidazole; mp. 1 09.3 * C (51 5). 
so ethanedioate(1:2).monohydrate; mp. 166.2'C (526). 
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Example 98 



Following the procedures described in example 18 there were also prepared: 



5 



10 




15 




R l-a 


A 1= A 2-a 3 =A 4 




527 


4-F-C 6 H 4 - 


CH=CH-CH=C(OCH 3 ) 


20 


528 


4-F-C H - 
o 4 


C ( OCH 3 ) «CH-CH=CH 




529 


4-F-C H - 
6 4 


CH=C ( OCH 3 ) -C ( OCH 3 ) «CH 




530 


4-F~C>H - 
o 4 


CH=C ( OCH 3 ) -CC1=CH 


25 


531 


4— F— C H — 
6 4 


CH=CCl-C ( CCH 3 ) ~CH 


532 


2-furanyl 


CH=CH-C ( OCH 3 )=CH 




533 


2-furanyl 


CH=C ( OCH 3 ) -CH=CH 




534 


2-pyridinyl 


CH=CH-C ( CCH^, )«CH 


30 


535 


2-pyridlnyl 


CH«C<OCH 3 )-CH=CH 




536 




N=C(CCH 3 )-CH=CH 




537 


2-furanyl 


N=C(OCH 3 )-CH«CH 


35 


538 


2-pyridinyl 


N*C(OCH 3 )-CH«CH 



40 Example 99 

Following the procedures described in example 26 there were also prepared: 
45 CH -R 1 ""* 

I i 

50 ^ A 4^ 
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R 1- * a 


&l_&2_»3-i4 

A^A -A B A 




4-F-C H - 
* * 6 4 


CH=CH-CH«C ( OCH ) 




4-F-C H - 


c<och.j«ch-ch«ch 

3 




4-F-C H - 
* * 6 4 


CH-C(OCH_)-C(OCH )«CH 
3 J 




4-F— C H — 
4 F ^~6 4 


CH~C ( OCH _ ) -CC1-CH 
3 




4-F-C H - 
6 4 


ch~cci-c ( och_ ) -CH 


ZL A A 


9-f nra nvl 


CH«CH-C(OCH 3 )*CH 


545 


2-furanyl 


CH=C(OCH 3 )-CH«CH 




2— ovridinvl 


CH=CH-C(OCH-)=CH 


547 


2-pyridinyl 


CH=C(OCH 3 )-CH=CH 


548 


4-F-C 6 H 4 - 


N=C(OCH 3 )-CH=CH 


549 


2-f uranyl 


N=C(OCH 3 )-CH=CH 


550 


2-pyridinyl 


N«C ( OCH 3 ) -CH»CH 



Example 100 

Following the procedures described in example 34 there were also prepared: 

CH -R 1 "* 

A 4 ^ 







A l-A 2 -A 3 -A 4 


551 
552 
553 


4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 


CH=CH-CH~C(OH) 
C(OH)-CH-CH=CH 
CH»C(OH)-C(OH)-CH 
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554 


4-r-c sV 


CH-C(0H)-CC1-CH 


555 




CH-CC1-C(0H)-CH 


556 


2-furanyl 


CH»CH-C(OH)-CH 


557 


2-furanyl 


CH«C<OH)-CH«CH 


558 


2-pyridinyl 


CH-CH-C(OH)-CH 


559 


2-pyridinyl 


CH«C(OH)-CH-CH 


560 


4-F-C 6 H 4 - 


N-C(0H)-CH-CH 


561 


2-furanyl 


N-C(OH)-CH-CH 


562 


2-pyridinyl 


N«C{OH)-CH-CH 



20 Example 101 

Following the procedures described in example 46 there were also prepared: 
25 CH -R 1- " a 

Ar-CH 2 ^H 2 -/~VcH 2 -^ " Y A V 



35 












N° 


Ar 


a 


A 1-A 2 -A 3 «A< 




563 


4-CH_0-C,H 
J b 4 


4-F-C 6 H 4 - 


CH«CH-CH»C(OH) 


40 


564 


4-CH_0-C.fi 
3 6 4 


4-F-C 6 H 4 - 


CH«=CH-C(OH)«CH 




565 


4-CH 3 0-C 6 H 4 


4-F-C 6 H 4 - 


C(OH)=CH-CH«=CH 




566 


4-CH 3 0-C 6 H 4 


4-F-C 6 H 4 - 


CH=C ( OH ) -C ( OH ) «CH 


45 


567 


4-CH 3 6-C 6 H 4 


4 - F - C 6 H 4~ 


CH=CCl-C(OH)=CH 




568 


4-CH 3 0-C 6 H 4 


4-F-C 6 H 4 - 


CH=C(OH)-CCl«CH 




569 


3,4-(CH 3 0) 2 -C 6 H 3 - 


4-F-C 6 H 4 - 


CH=CH-C(OH)=CH 


50 


570 


3,4-(CH 3 C» 2 -C 6 H 3 - 


4-F-C 6 H 4 - 


CH=C ( OH ) -CH=CH 


571 


3-CH_0-C c H - 
3 6 4 


4-F-C 6 H 4 - 


CH=CH-C(OH)»CH 




572 


3-CH 3 0-C 6 H 4 - 


4 - F " C 6 H 4- 


CH»C(OH)-CH-CH 




573 


4-CH 3 0-C 6 H 4 - 


2-f uranyl 


CH=CH-C(OH)«CH 


55 


574 


4-CH 3 0-C 6 H 4 - 


2-f uranyl 


CH=C(OH)-CH=CH 
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575 


3 6 4 


576 


3 6 4 


577 


4-CH.O-C H - 
3 6 4 


^7fl 1 


4-CH^O-C^H - 
3 6 4 


C"7Q ! 




con 1 


4-CH O-C^H — 


581 1 


A— CH O-C H — 


coo 1 
58/ | 


4— CH O-C H - 
3 6 4 


583 [ 


o.nu O— C H — 


584 j 


o — r»H o— C H — 

2 CH 3 t ^ u 6 4 


toe i 




JC v 1 


3 6 4 


^Q7 

JO* 


4-CH^O-C^H. 
3 6 4 


-COO 
JOO 


4-CH^O-C^H- 1 J 
^ 3 6 4 


589 


3 6 4 


590 


I 4-CH-O-C-H- 
3 6 4 


591 


3,4-(CH O) -C H - 
3 2 6 3 


~J -J 


3,4-(CH,0) 0 -C,.H - 




1 3— CH-O— C-H-- 




1 j-v-«2 6 4 


CQC 


I 4 u 3 6 4 




| a— r*H O— C ^-H - ~" 
i ^""un^v 6 4 


C O *7 


I 4— CH O— — 
i *4 —^n^u 6 4 


598 


1 4-CH 3 0-C 6 H 4 - 


599 


1 4-CH 3 0-C 6 H 4 - 


-600 


4-CH 3 0-C 6 H 4 - 


601 


J 4-CH 3 0-C 6 H 4 ~ 


602 


2-CH 3 0-C 6 H 4 - 


603 


2-CH 3 0-C 6 H 4 - 



2-pyridinyl 
2-pyridinyl 
4-F-C fe H 4 - 
2-pyridinyl 
2-furanyl 
4-P-C 6 H 4 - 
2-pyridinyl 
2-furanyl 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
„ 4HP^CgH 4 ^ 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
4-F-C 6 H 4 - 
2-f uranyl 
2-furanyl 
2-pyridinyl 
2-pyridinyl 

4-y-c 6 H 4 - 

2-pyridinyl 
2-furanyl 
4-F-C 6 H 4 ~ 

4 - F - C 6 H 4- 



CH-CH-C(OH)-CH 
CH«C{0H)-<:H-CH 
N-CH-CH-CH 
tf=CH-CH«CH 

n-<:h~ch-ch 

N-C(OH)-CH«CH 
fl»C(OH)-CH«CH 
W«C(0H)-CH-CH 
CH-CH-C(OH)-CH 
CH«C(OH)-CH-CH 
CH=CH-CH=C ( OCT 3 > 
CH-CH-C ( OCH 3 ) =»CH 
C(OCH 3 )=CH-CH-CH 
CH-C ( OCH 3 ) -C ( OCHj >~CH J 
CH=CCl-C ( OCH 3 ) «CH 
CH=C ( OCH 3 ) -CC1~CH 
CH=CH-C(OCH 3 )«CH 
CH=C(OCH 3 )-CH«CH 
CH=CH-C(OCH 3 )=CH 
CH-C(OCH 3 )-CH=CH 
CH=CH-C(OCH 3 )-CH 
CH=C ( OCH 3 ) -CH=CH 
CH=CH-C(OCH 3 )=CH 
CH=C(OCH 3 )-CH=CH 
N=C(OCH 3 )-CH-CH 
N«G(OCH 3 )-CH-CH 
N=C(OCH 3 )-CH-CH 
CH=CH-C(OCH 3 )»CH 
CH=C(OCH 3 )-CH«CH 



In a similar manner there were also prepared: 



L , -(CH 2 ) 



.1* 
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N° 




n 


A S A — A**™A^ 


5 


604 


S 

x 

HN N- 


2 


ch=c<oh)-ch=<:h 


10 












605 


s 

HN N— 


2 


CH=CH-C(OH)=CH 


15 










20 


606 


S 

HN N- 

a 


2 


CH=C ( OH ) — C < OH ) «CH 






S 






25 


607 


3 


CH=C<OH)-CH=CH 


30 


c r\ o 


s 

HN N— 

H 


3 


CH«CH-C(OH)*CH 


35 


609 


O 

s 

HN N- 


3 


CH=C<OH)-C(OH)*=CH 


40 




\ / 








610 


0 

>k 
HN N- 


3 


CH«C(OH)-CH«CH 


45 











50 



55 
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Example 102 

Following the procedures described in example 90 there were also prepared: 



CH -R 1 " 8 
Ar-CH 2 -CH 2 -N /- CH 2|| || 

A A 



74 
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5 



70 



75 



20 



25 



30 



35 



N° 


AX 




» l = a 2_» 3 = » 4 


619 


4 - H °- C 6 H 4 


4 " F ~ C 6 H 4" 


CH=CH-CH=C(OH) 


620 


4-HO-C,H„ 


4-F-C 6 H 4 - 


CH«CH-C(OH)-CH 


621 


4-HO-C 6 H 4 


4 " F " C 6 H 4" 


C(OH)»CH-CH»CH 


622 


4 - HO - C 6 H 4 


4 - F " C 6 H 4- 


CH»C ( OH ) -C ( OH ) -CH 


623 


4 -»°- C 6 H 4 


4-F-C H - 


CH«CCl-C(OH)-CH 


624 


4 - H °- C 6 H 4 


4_F - C 6 H 4- 


CH=C(OH)-CCl=CH 


625 


3,4-<HO) 2 -C 6 H 3 - 


4-F-C 6 H 4 - 


CH«CH-C(OH)=CH 


626 


3,4-(HO) 2 -C 6 H 3 - 


4- r -C 6 H 4 - 


CH-C(OH)-CH~CH 


627 


3-HO-C.H - 

D 4 


4 ° F " C 6 H 4- 


CH~CH-C(OH)=CH 


628 


3-HO-C g H 4 - 


4_F ' C 6 H 4" 


CH=C(OH)-CH=CH 


629 


4-HO-C 6 H 4 - 


2-f uranyl 


CH=CH-C(OH)=CH 


630 


4-HO-C 6 H 4 - 


2-f uranyl 


CH=C(OH)-CH=CH 


631 


4-HO-C 6 H 4 - 


2-pyridinyl 


CH=CH-C(OH)=CH 


632 


4-HO-C 6 H 4 - 


2-pyridinyl 


CH=C(OH)-CH=CH 


633 


4-HO-C 6 H 4 - 




N=CH-CH=CH 


634 


4 - H °- C 6 H 4- 


2-pyridinyl 


N=CH-CH-CH 


635 


4-HO-CgH 4 - 


2-furanyl 


N«CH-CH«CH 


636 


4-HO-C-H 
o 4 


4-F-C-H.- 
6 4 


N-C(OH)-CH»CH 


637 


4-HO-C 6 H 4 - 


2-pyridinyl 


N«C(OH)-CH=CH 


638 


4-HO-C 6 H 4 - 


2-f uranyl 


N=C(OH)-CH=CH 


639 


2-HO-C 6 H 4 - 


4-F-C 6 H 4 - 


CH«CH-C(OH)=CH 


640 


2-HO-CgH 4 - 


4-F-C 6 H 4 - 


CH«C(OH)-CH=CH 



The useful antihistamine properties of the compounds of formula (I) are demonstrated in the following 
test procedure. 

45 Protection of rats from compound 48/80-induced lethality. 

Compound 48/80, a mixture of oligomers obtained by condensation of 4-methoxy-N-methylben- 
zeneethanamine and formaldehyde has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13, 336 (1958)). The protection from compound 48/80-induced lethal circulatory collapse appears to 

so be a simple way of evaluating quantitatively the antihistaminic activity of test compounds. Male rats of an 
inbred Wistar strain, weighing 240-260 g were used in the experiment. After overnight starvation the rats 
were transferred to conditioned laboratories (temp. = 21 ± 1 * C, relative humidity = 65 ± 5%). 
The rats were treated subcutaneously or orally with a test compound or with the solvent (NaCI solution, 
0.9%). One hour after treatment there was injected intravenously compound 48/80, freshly dissolved in 

55 water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). In control experiments, wherein 250 solvent- 
treated animals were injected with the standard dose of compound 48/80, not more than 2.8% of the 
animals survived after 4 hours. Survival after 4 hours is therefore considered to be a safe criterion of a 
protective effect of drug administration. 
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The EDso-values of the compounds of formula (I) are listed in the first column of tables 1 to 4^ Said EDso- 
values are the values in mg/kg body weight at which the tested compounds protect 50% of the tested 
animals against compound 48/80-induced lethality. 

The compounds of formula (I) and the pharmaceutical^ acceptable acid addition salts thereof are also 
potent serotonin-antagonists. The potency of the subject compounds as serotonin-antago niste .s cl earty 
evidenced by the results obtained in the following tests wherein the antagonistic activity of the subject 
compounds on the effect of serotonin is examined. 

Antagonistic activity on the effects of serotonin in the gastric lesion test. 
A. Lesions induced by compound 48/80: 

Compound 48/80 (a mixture of oligomers obtained by condensation of 4-methoxy-N-methylben- 
zeneethanamine and formaldehyde) is a potent releaser of vasoactive amine* , from 

as, for example, histamine and serotonin. Rats injected with compound 48/80 exhibit cons,stent t cn ^f s _f 
blood flow in different vascular beds: cyanosis of the ears and the extremities 

minutes after injection of the compound; the rats die from shock wrthin 30 m.nutes. The shock, followed by 
death can be avoided if the rats are pretreated with a classical H 1 antagonist. 

However the stimulatory effects on gastric secretion are not suppressed so that rats treated with ^pound 
48/80 and protected from shock by an H 1 antagonist may exhibit all signs of intensive gastric gland 
activity gross autopsy shows distended stomachs with abnormal contents and rough bnght red patches all 
over the mucosa, corresponding to areas of disintegrated glands. A number of known serotonin-antagonists 
such as, for example, methysergide. cyproheptadine: cinanserin. mianserin, pipamperone ^perone 
pizotifen and metergoline, prevent completely the cyanosis of ears and extremes as well as the lesions in 
25 the glandular area of the stomach and the abnormal gastric distension. 

B. Method: 



10 



15 



20 



Male rats of a Wistar inbred strain, weighing 220-250 g. were starved overnight, water being available 
so ad libitum The test compounds were administered orally as a solution or as a suspension in aqueous 
medium. A control rat and a "blank" rat received the test compound. One hour .ater 5-[4-(d,pheny methyiy- 
1-piperazinylmethylM-methyl-1H-benzimidazole-2-methanol was administered subcutaneous* to all rats * 
the dose of 2 5 mg/kg. Two hours after the oral or subcutaneous administration of the test compound, the 
compound 48^80 (freshly solved in water at a concentration of 0.25 mg/ml) was injected intravenously into 
35 all rats (dose: 1 mg/kg) except the "blank" rate. 

Four hours after the ^ravenous injection of compound 48/80. the rats were decapitated ^« stomachs 
were removed. Subsequently the stomachs were inspected for distension and contents (blood, fluid. food) 
and thoroughly rinsed. The macroscopic lesions were scored from 0 to - + - , 0 corresponding to complete 
absence of visible lesions and the highest score corresponding to reddish rough patches covenng more 

40 ^IZo^^tx^ 1 - 4 show for a number of compounds of formula (I) the doses (in mg/kg 
body weight) at which the distension of the stomach as well as the lesions in the glandular area of the 
stomach are completely absent in 50% of the test rats (EDso-value). 
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Compound 48/80 


gastric lesion . 






Compound 48/80. 


gastric leeioil 




3omp • 


lethality test In 


test 


C 


2oxnp. 


lethality test in 


test 


5 


No. 


rat 8 ED_ 0 in 


ED in mgAg 


1 


to. 


rats ED 50 in 


ED 50 in mgA9 






mg/kg body weight body weight 






mgAg body weight body weight 




8 


0.04 






103 


0.005 


0.16 


70 


23 


0.08 


- 




104 


0.08 


- 




25 


0.16 


- 




105 


0.01 


- 




34 


0.04 


0.63 




107 


0.04 


0.08 




40 


0.08 


• 




110 


0.02 


- 


T5 


42 


0.02 


- 




112 


0.08 


- 




45 


0.04 


- 




113 


0.08 


- 




47 


0.08 


0.63 




115 


0.16 


- 


20 


48 

50 


0.16 
0.04 


- 
- 




116 
117 


0.16 
0.01 


- 
- 




59 


0.02 


- 




118 


0.04 


0.63 




64 


0.04 


- 




123 


0.01 


- 


25 


66 


0.02 






124 


0.04 


0.31 




81 


0.08 


— 




126 


0.04 


0*63 




82 


0.005 


0.63 




127 


0.08 


0.63 




83 


0.01 






128 


0.16 


0.63 


30 


85 


0.01 


- 




129 


0.16 


- 




86 


0.01 






130 


0.16 






89 


0.04 






131 


0.02 


0.16 




90 


0.01 


0.31 




133 


0.02 


0.16 


35 


93 


0.04 








0.04 






94 


-0v08 


0.63 




139 


0.08 






96 


0.04 






140 


0.04 






98 


0.04 






142 


0.02 




40 


99 


0.04 


0.31 




143 


0.04 


0.63 




100 


0.16 


0.31 




144 


0.04 






101 


0.02 








45 


102 


0.02 


0.31 
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10 



15 



20 



25 



30 



35 



40 



45 



145 
147 
149 
151 
152 
154 
158 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
173 
174 
175 
176 
177 
178 
180 
181 
182 
183 
184 
186 
187 
189 
198 



0.02 

0.08 

0.04 

0.02 

0.04 

0.08 

0.04 

0.04 

0.08 

0.02 

0.02 

0.02 

0.04 

0.01 

0.04 

0.02 

0.08 

0.08 

0.01 

0.02 

0.04 

0.04 

0.02 

0.01 

0.04 

0.04 

0.01 

0.02 

0.04 

0.04 

0.02 

0.04 



0.16 



0.16 



0.31 



0.02 



0.63 



0.31 

0.31 

0.63 

0.63 
0.31 
0.31 
0.63 
0.08 



202 
203 
204 
205 
207 
208 
209 
214 
215 
216 
218 
219 
221 
224 
226 
228 
229 
232 
234 
236 
238 
243 
244 
245 
248 
255 
256 
257 
258 
259 
260 
261 
262 



0.08 

0.04 

0.08 

0.08 

0.08 

0.04 

0.08 

0.08 

0.08 

0.04 

0.04 

0.08 

0.04 

0.04 

0.08 

0.04 

0.04 

0.08 

0.02 

0.08 

0.08 

0.04 

0.16 

0.02 

0.04 

0.16 

0.08 

0.02 

0.08 

0.08 

0.01 

0.08 

0.04 



0.08 
0.08 
0.63 
0.04 



0.04 
0.63 



0.08 

0.04 1 

I 

0.01 
0.63 



0.63 
0.63 

mm 

0.31 



0.6 



0. 
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263 


0.04 


0.04 




264 


0.04 


0.63 


5 


265 


0.02 






266 


0.04 






268 


0.16 




to 


270 


0.08 






272 


0.08 


0.63 




273 


0.01 


0.31 




274 


0.16 




15 


276 


0.04 


0.31 




283 


0.04 


0.63 




290 


0.08 




20 


293 


0.08 






297 


0.08 


m 




328 


. 0.16 






329 


0.31 




25 


330 


0.08 


0.16 




331 


0.04 


0.02 




332 


0.08 


0.08 


30 


333 


0.04 






334 


0.005 


0.31 




335 


0.02 


0.16 




336 


0.01 


0.08 


35 


338 


0.02 






339 


0.01 






340 


0.08 




40 


342 


0.02 


0.16 




344 


0.02 






345 


0.08 






347 


0.08 


0.63 


45 


348 


0.04 


0.04 




349 


0.08 






351 


0.02 


0.08 



50 



352 


0.01 


- 


355 


0.08 


- 


356 


0.02 


0.08 


357 


0.02 


0.63 


361 


0.02 




362 


0.08 


0.63 


363 


0.04 




364 


0.04 




365 


0.08 


• 


366 


0.31 




367 


0.16 


0.16 


368 


0.01 


- 


369 


0.04 


- 


370 


0.02 


- 


371 


0.16 


0.63 


372 


0.04 


0.16 


373 


0.08 


- 


374 


0.02 


0.02 


376 


0.02 


0.63 


377 


0.16 


- 


378 


0.04 




379 


0.08 


0.31 


380 ' 


0.31 


0.63 


381 


0.08 


0.16 


382 


0.08 


0.63 


383 


0.04 


0.16 


384 


0.08 


0.63 


385 


0.01 




388 


0.16 




390 


0.04 




391 


0.02 


0.02 


392 


0.02 


0.63 


393 


0.08 
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394 


0.02 




397 


0.04 


ft 04 


399 


#v AO 

0.02 


0.04 


402 


0.04 




416 


0.04 


0.04 


417 


0.04 




418 


0.02 


A f\A 1 


422 


0.04 


n t\A 1 
U . 1 


427 


0.16 




428 


0.04 


0.01 I 


429 


0.02 




430 


0.01 


a nn5 1 

U . v v -J I 


431 


0.04 


A f\f\K I 


432 


0.04 


0.31 1 


433 


0.01 


ft 16 I 


i 

1434 


0.0025 




436 


a ni 

0 • ox 


0.63 I 


438 


f\ AO 

0. 08 


0.16 t 


439 


0.16 


ft 31 1 


440 


0.02 


*** 1 


441 


0.08 


ft 1 £ 1 


443 


0.02 


ft 1 A 1 
II . XO | 


444 


0.16 




445 


0.16 




448 


0.08 




452 


0.16 




453 


0.04 


0.02 1 


455 


0.04 


0.63 1 


456 


0.01 


0.63 J 


459 


0.02 




460 


0.08 


0.63 1 


461 


0.08 


0.08 1 


463 


0.08 





466 
467 
468 
470 
472 
473 
477 
478 
479 
480 
489 
490 
491 
493 
495 
498 
499 
500 
501 
502 
504 
505 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
523 
524 



0.02 

0.04 

0.02 

0.04 

0.04 

0.02 

0.02 

0.02 

0.04 

0.02 

0.08 

0.31 

0.16 

0.08 

0.04 

0.08 

0.04 

0.01 

0.04 

0.08 

0.08 

0.04 

0.16 

0.08 

0.02 

0.02 

0.16 

0.08 

0.08 

0.02 

0.16 

0.16 

0.04 

0.16 



0.08 
0.63 



0.63 
0.04 



0.63 



0.04 
0.16 
0.16 
0.01 



0.16 
0.63 
0.04 

0.16 

0.16 



0.63 



0.31 



In view of their antihistaminic and serotonin-antagonistic properties, the compounds of formula (I) jmd 
J^JSSI^^b are very useful in the treatment of allergic diseases such as, for example, allergic 
rhintti^ alleraic coniunctivities, chronic urticaria, allergic astma and the like. 

^vSTTlS?^ antihistamine and serotonin-antagonistic acitivity, the subject compounds may be 
formulated into various pharmaceutical forms for administration purposes. nartiril i a , 
£ prepare the pharmaceutic^ compositions of this invention, an effecuve amount of the part,cu.ar 
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compound, in base or acid-addition salt form, as the active ingredient is combined in intimate admixture 
with a pharmaceutical^ acceptable carrier, which carrier may take a wide variety of forms depending on the 
form of preparation desired for administration. 

These pharmaceutical compositions are desirably in unitary dosage form suitable, preferably, for administra- 

5 tion orally, rectally, percutaneously, or by parenteral injection. For example, in preparing the compositions in 
oral dosage form, any of the usual pharmaceutical media may be employed, such as, for example, water, 
glycols, oils, alcohols and the like in the case of oral liquid preparations such as suspensions, syrups, elixirs 
and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders, disintegrating agents 
and the like in the case of powders, pills, capsules and tablets. Because of their ease in administration, 

io tablets and capsules represent the most advantageous oral dosage unit form, in which case solid 
pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier will usually 
comprise sterile water, at least in large part, though other ingredients, for example, to aid solubility, may be 
included. Injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
glucose solution or a mixture of saline and glucose solution. Injectable suspensions may also be prepared 

75 in which case appropriate liquid carriers, suspending agents and the like may be employed. 

In the compositions suitable for percutaneous administration, the carrier optionally comprises a penetra- 
tion enhancing agent and/or a suitable wettable agent, optionally combined with suitable additives of any 
nature in minor proportions, which additives do not introduce a significant deletorious effect on the skin. 
Said additives may facilitate the administration to the skin and/or may be helpful for preparing the desired 

20 compositions. These compositions may be administered in various ways, e.g., as a transdermal patch, as a 
spot-on, as an ointment. 

Acid addition salts of (I) due to their increased water solubility over the corresponding base form, are 
obviously more suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
25 unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions, 
30 teaspoonfuls, tablespoonfuls and the like, and segregated multiples thereof. 

"Active ingredient" (A.I.) as used throughout these examples relates to a compound of formula (I), a 
possible stereochemical^ isomeric form or pharmaceutical^ acceptable acid addition salt thereof. 

Example 98 : ORAL DROPS 

35 

500 Grams of the A.I. was dissolved in 0.5 liters of 2-hydroxy propanoic acid and 1.5 liters of the 
polyethylene glycol at 60-80* C. After cooling to 30-40 °C there were added 35 liters of polyethylene glycol 
and the mixture was stirred well. Then there was added a solution of 1750 grams of sodium saccharin in 2.5 
liters of purified water and while stirring there were added 2.5 liters of cocoa flavor and polyethylene glycol 
40 q.s. to a volume of 50 liters, providing an oral drop solution comprising 10 milligrams of the A.I, per milliliter. 
The resulting solution was filled into suitable containers, 

Example 99 : ORAL SOLUTION 

45 9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were dissolved in 4 
liters of boiling purified water. In 3 liters of this solution were dissolved first 10 grams of 2,3-dihydrox- 
ybutanedioic acid and thereafter 20 grams of the A.I. The latter solution was combined with the remaining 
part of the former solution and 12 liters 1 ,2,3-propanetriol and 3 liters of sorbitol 70% solution were added 
thereto. 40 Grams of sodium saccharin were dissolved in 0.5 liters of water and 2 milliliters of raspberry and 

so 2 milliliters of gooseberry essence were added. The latter solution was combined with the former, water was 
added q.s. to a volume of 20 liters providing an oral solution comprising 20 milligrams of the active 
ingredient per teaspoonful (5 milliliters), The resulting solution was filled in suitable containers. 

Example 100 : CAPSULES 

55 

20 Grams of the A.I., 6 grams sodium lauryl sulfate, 56 grams starch, 56 grams lactose. 0.8 grams 
colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously stirred together. The resulting 
mixture was subsequently filled into 1000 suitable hardened gelating capsules, comprising each 20 
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milligrams of the active ingredient. 
Example 101 : FILM-COATED TABLETS 
Preparation of tablet core 



10 



ingredient. 



Coating 



° Ilird— Sur suspension (Opaspray K-1-2109) and the who.e was homogenated. 
Z S^T^re coated with the thus obtained mixture in a coatmg apparatus. 

Fxamole 102 : INJECTABLE SOLUTION 

* ,.S Grams 4-^.oxy^oa* - "TZ^-'^C^^^^^ 

0.5 lirars boiling «a» lor N«*on. , War, »^ to 7^££^£id to .com » m p.ra«.ro aod 
iactio add. 0.06 propyls 0** •*« ^J?!^££*S, • «**» oi 4 *m*m* AJ. per 

„ 3CTS S^llSS; JuK.35, , ■«% !» « - — — ■ 

Example 103 : SUPPOSITORIES 

3 6tam5 A.,, was o^o in a *3 ^^r^^^S SC 
36 poiyrfhylene Olyeol 400. 12 Or ™ ^^255^ LfobWned M. was poured or*. 

r.r« ."t^T^C^ ^'S^SEi- ea* oor^oino 30 mi,^ - ao«vo 
ingredient. 

40 Claims 

1. A chemical compound having the formula 



45 




50 



55 



a pharmaceutical* acceptable acid addition salt or a possible stereochemical* isomeric form thereof, 
wherein.^ ^ ^ bivalent radical having the formula 

-CH = CH-CH = CH- (a-1), 
-N = CH-CH = CH- (a-2), 
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-CH = N-CH = CH- (a-3), 
-CH = CH-N = CH- (a-4), or 

5 

-CH = CH-CH = N- (a-5), 

wherein one or two hydrogen atoms in said radicals (a-1) - (a-5) may, each independently from each 
other, be replaced by halo, lower alkyl, lower alkyloxy, trifluoromethyl or hydroxy; 
io R 1 is a member selected from the group consisting of hydrogen, alkyl, cycloalkyl, Ar 1 and lower 

alkyl substituted with one or two Ar 1 radicals; 

R 2 is a member selected from the group consisting of hydrogen and lower alkyl; 

B is CH 2 , O, S. SO or SO2; 

L is a member selected from the group consisting of a radical of formula 



75 



20 



25 



L 1 -C r H 2r -T-C s H 2s - (b-1 ); and 
a radical of formula 



L 1 -C r H 2r -T 1 -N / ^y (b-2) 



- (CH 2>n 



wherein one or two hydrogen atoms in the bivalent radical -C s H 2s - may, each independently from 
each other, be replaced by halo, hydroxy, mercapto, isothiocyanato, isocyanato, lower alkyloxy, lower 
alkylthio, Ar\ Ar 1 0-, Ar'S-, Ar'SCfc-, or NR 3 R 5 ; and 

n is 0 or the integer 1 or 2; 
30 r and s are, independently from each other, 0 or an integer of from 1 to 6 inclusive; 

Tis-Y-or 

X 

II 

-Z-C-Y-; 



40 II 

-z-c- 

or a direct bond; 

said Y being O, S, NR 3 or a direct bond; 
45 X being O, S, CH-NCfe or NR 4 ; 

Z being O, S, NR 5 or a direct bond; and 

said R 3 being hydrogen, lower alkyl, (Ar 2 )lower alkyl, 2-lower alkyloxy- 1 ,2-dioxoethyl or a radical of 
formula -C( = X)-R 6 , R 6 being hydrogen, lower alkyl, Ar 2 , Ar 2 -lower alkyl, lower alkyloxy, Ar^lower 
alkyloxy, mono- or di(lower alkyl)amino, Ar 2 -amino, Ai^-lower alkylamino or Ar 2 -lower alkyl(lower alkyl)- 
50 amino; 

said R 4 being hydrogen, lower alkyl, cyano, nitro, Ar 2 -sulfonyl, lower alkylsulfonyl, lower alkylcar- 
bonyl or Ar 2 -carbonyl; and 

said R 5 being hydrogen or lower alkyl; 

wherein U is a member selected from the group consisting of hydrogen; halo; hydroxy; lower 
55 alkyloxy; lower alkylthio; cyano; mercapto; isocyanato; isothiocyanato; Ar 1 ; Ar 1 -carbonyl; Ar'-sulfonyl; 
lower alkylsulfonyl; cycloalkyl being optionally substituted with up to two substituents each indepen- 
dently selected from the group consisting of lower alkyl, cyano and Ar 2 ; [10,1 1-dihydro-5H-dibenzo[a,dh 
cyclohepten-5-ylidene]methyl; Het; and furan substituted with substituted lower alkyl; said substituted 
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Z -°t H 2 t - Y - 



(c) , 



wherein: 

t is 0 or an integer of from 1 to 6 inclusive; and 



S^ifo^T 8 is NR 3 , or T is -N(tf >-C(=X)-Y or V is -N(*)-C(=X), V may a.so be amino, tower 

alkylamino or Ar'-amino; and .n(R*)-C(=X)-. U may also be nitre; 

where r is 0, and T is -N(R 5 )-C(-X)-Y or i is wun n ' „ jn being optionally 

independently selected from the group consisting of halo, WW. J nro. =y . 

high* homologs thrai t**» ta» 7 .^SoStfte «cU5* cydoMyl 

having from 1 to 6 carbon atoms; 

P Twhen h L is a radica, of formula (b-1) wherein V is hydroge ^ wherein Ij-J^-f, 
Y is other then a direct bond and Z and X are each .ndependen ly O or S then ris m*u 
is a radical of formula (b-2) wherein V is hydrogen and wherein V « -Z-C(-X)- wherein 
are each independently O or S. then r is not 0; . . ^ . a lkvloxy mercapto. lower 

wherein T is -Z-C( = X)-Y-. wherein Y is other than a direct bond, then s ,s not 0. 
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A compound according to claim 1 selected from 

1 -ethy l-4-[2-[4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]-methy l]-1 -piperidinyl]ethyl]-1 .4- 

dihydro-5H-tetrazol-5-one; ~~ 

3-[(4-fluorophenyl)methyl]-2-[[1-[2-(4-m 

1-[(4-fluorophenyl)methyl]-2-[[1-[2-(4-morphorm^ 

1-[3-[4-[[1 -[(4-f luoropheny l)methyl]-1 H-ben2imida20l-2-yl]oxy]-1-piperidinyl]pro^l^1,3<Jihydro-2H- 
benzimida20l-2-one; 

6- [2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4 f 5-b]pyri^ 
thiazolo[3,2-a]pyrimidin-5-one; 

1- [3-[4-[[3-(2-furanylmethyl)-3H^ 
benzimidazol-2-one; 

7- [2-[4-[[1-[(4-fluorophenyl)methyl]-1]^ 
methy l-2H,6H-pyrimido[2,1 -b][1 ,3]-thlazin-6-one; 

3-[2-[4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidiny IJethy l]-2H-1 -benzopyran- 

2- one; ~~ " 

6- [2-[4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methylh1-piperidinyl]ethyl]-2,3-dih 
thiazolo[3,2-a]pyrimidin-5-one; 

3- [2-[4-[[1-[(4-fluorophenyl)methyl]-1^ 
pyrimidinedione; 

3-[2-[4-[[1-(2-furany!methyl)-1H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethylh2H^ 

7- [2-[4-[[1-(2-furanylmethylHH-benzimidazol^^ 
2H,6H-pyrimido[2, 1 -b][1 ,3]thiazin-6-one; 

6-[2-[4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethylh7- 

a]pyrimidin-5-one; 

6-[2-[4-[[3-(2-furanylmethyl)-3H-im^^ 

methyl-5H-thiazolo[3,2-a]pyrimidin-5-one; 

3-[3-[4-[[3-(2-furanylmethyl)-3H-imidazo[4 f 5-b]pyridin-2-yl]methylh1-piperidinyl]prop 
quinazolinedione; ~ ~" 

6- [2-[4-[[3-(2-furanylmethyl)-3H-imidazol[4,5-b]pyridin-2-yl]methyl-1-piperidiny 
thiazolo[3,2-a]pyrimidin-5-one; 

3-[2-[4-[[3-(2-furanylmethyl)-3H-imidazol[4,5-b]pyridin-2-yl]methyl-1-piperid 

2- one; 

3- [2-[4-[[1 -(2-f urany Imethy l)-1 H-benzimidazol-2-y IJmethy l]-1 -piperidiny IJethy l]-2,4(1 H.3H)- 
pyrimidinedione; 

7- [2-[4-[[3-(2-furanylmethyl)-3H-imidazol[4,5-b]pyridin-2-yl]methyl-1-piperi ,3- 
dimethyl-1 H-purine-2,6-dione; 

3-[2-[4-[[3-n4-fluorophenyl)methyl]-^^ 
4H-pyrido[1 ,2-a]pyrimidin-4-one; 

7^2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-piperid 
methyl-2H,6H-pyrimidin[2,1 -b][1 .3]-thiazin-6-one; 
3-[2-[4-[[3-(2-furanylmethyl)-3H-im^ 

pyrido[1 ,2-a]pyrimidin-4-one; ~~ 
2-[[1 -[2-[(1 -ethy 1-1 H-tetrazol-5-yl)thio]ethyl]-4-piperidiny IJmethy l]-1 -[(4-f luoropheny IJmethy l]-1H- 
benzimidazole; ~~ 

1 - [(4-f luoropheny l)methyl]-2-[[1-[2-(4-mett^ 

2- [[4-[[1 -[(4-f luoropheny l)methyl]-1H-benzimidazol-2-yl]methyl]-1 -piperidiny IJmethy l]imidazo-[1 ,2-aJ- 
pyrimidine; 

1 -[(4-f luoropheny l)methylJ-2-[[1-[(imidazo[1,2-a]pyridin-2-y IJmethy l]-4-piperidiny IJmethy IJ-1 H- 
benzimidazole; 

3- [2-[4-[[1-(2-thienylmethyl)-1H-benzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]-2,4(1^ 
quinazolinedione; 

3-[2-[4-[[1-(4-thiazolylmethyl)-1H-benzimidazol-2-yl]methylh1-piperidinyl]ethyl]-2,4(1H 
quinazolinedione; ~~ 
3-[2-[4-[[1-(2-furanylmethyl)-1H-benzim^ 

quinazolidinedione; ~~ 

6-[2-[4-[[1 -(2-f urany Imethy l)-1 H-benzimidazol-2-y IJmethy -piperidiny I) ethy I ]-3.7-d imethy l-5H-thiazolo- 

[3,2-a]pyrimidin-5-one; 

3-[2-[4-[[1 -(2-furanylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl] ethyl]-2-methyl-4H-pyrido[1 ,2- 
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ethvlMH-pyrido[1 ,2-a]pyrimidin-4-one; . 

6jl8,9-tetrahydro-2-methyl-3-[2-[4-[[1-(24h 

ethvn-4H-pyrido[1,2-a]pyrimidin-4-one; 

3-[2.[VirW(4-fluorophenyl)metM 
methvl-4H-pvrido[1 ,2-a]pyrimidin-4-one; 
SW-^thiazoly^ 

2-[[2-[4-[[l-[(4-fluorophenyl)meffiyl]-lH-benzimida20l-2-yl]methyl]0-piperidiny]ethyl]am 

N-2V[[1-(2-furanylmethyl)-1H-benzrmida20l-2-yl]memylh1-piperidinyl]ethylh2-pyrimid.nam.ne; 
N. 2 V[[1-(2-thienylmethyl)-1H-benzimidazo^ 

N.2-r4-[[1-(4-thiazolylmethyl)-TH-benzimidazol-2-yl]methylh1-piperidinyl]ethylh2-pyri 
N-[2-[4-[[3-(2-furanylmethyl)-3H^midazo[4,5-b]pyridin-2-yl]methy 

N- 2 - 4- 3- 2-thienylmethyl)-3H-imidazol4.5-b]pyridin-2-yl]methylh1-piperidinyl]ethylh2-pyn 
|g.[2-[4-r[l -(4-phenylmethy)-1 j+-benzimidazol-2-yl]methyl-1 -piperidinyl]e thyl]-2-pyrimidinarnine; 
1^4flH(4-Buoropheny0m5b^ 

N^T[4-«tT(ifiuoro 

^2^ 

S.[2-K[1-[(4-fluoro^ 

NH2-[4-[[3-t(4-fluorophenyl)methyl]-3H-imidazo£4^b]pyrid 

1-(4-fluorophenyl)methyl]-2-[t1-[2-(2rpyrimidinyloxy)ethyll^piperidinyl]oxy>1H^ 
1- 4-fluorophenyl)methyl]-2-[[1-[2-(2^^^ 

1 -(2-furanylmethyl)-2-[[1 -[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]-methyl]-1 H-benz.midazole; 

^2-[^[W(phenylmethyl)-1H-benzimidazol-2-yl]m^ 

Hm?no-N-[2-[4-[[1-[(4Mluoropheny^ 

MtH^uoTophXo^ 

ethyl 2-[[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-b e nzimidazol-2-yl]methyl]-1-piperidinyl]ethyl]am 

thiazolecarboxylate; , .. ., 

4-[[1-[(4-fluorophenyl)methylh1H-benzimidazol-2-yl]methyl]-N-(4-methyl-2-th.azolyl)-1- 
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piperidineethanamine; 

1 -[(4-f luorophenyl)methyl}-2-[[1 -[2-(2-methy l-4-thiazoly l)ethyll^piper»dinyl]methyl]-1 H-benzimidazote; 
2,3-dihydro-2,2-dimethyl-3-[2-[4-[[3-(2-pyr^ 
piperidinyl]ethyl]-4(1 H)-quinazolinone; ~~ 
5 9-[2-[4-[[1-[(4-fluoro^enyl)methyl]-1^ 
N-[2-[4-[[1-[(4-fluorophenyl)methyl]-^ 
N-[2-[4-[[1-[(4-f!uorophenyl)methyl]-1H^^ 

N-[2-[4-[[1-(2-furanylmethyl)-1H-benzimidazol-2-yl]methyl>1-piperidiny^ 
furancarboxamide; ~~ 
io N-[2-[4-[[1 -[(4-f luorophenyl)methy l]-1 H-benzimidazol-2-y l]methy l]-1 -piperidiny l]ethy l>N-(2-pyrimidinyl)- 
acetamide; ~~ 
N-[2-t4-[[1-[(4-fluorophenyl)methyl]-1H-benzimida^ol-2-yl]methylh 
pyrimidinamine; 

and the pharmaceutically acceptable acid addition salts thereof. 

75 

3. A compound according to claim 1 wherein r is O and L 1 is hydrogen, hydroxy, lower alkyloxy, lower 
alkylthio, mercapto, Het, Ar\ cyanato, isothiocyanato or isocyanato. 

4. A chemical compound according to any of claims 1 to 3 for use as a medicine. 

20 

5. A pharmaceutical composition comprising an inert carrier and a pharmaceutically acceptable amount of 
a compound according to any of claims 1 to 3. 

6. A process for preparing a pharmaceutical composition, ch aracterized in that a therapeutically effective 
25 amount of a compound as claimed in any of claims 1 to 3 is intimately mixed with a suitable 

pharmaceutical carrier. 

7. A process for preparing a compound according to any of claims 1 to 3 characterized by ~ 

I reacting a piperidine of formula 

30 



35 




wherein X 1 is O, S or IMH and W is a reactive leaving group, with a diamine of formula 

40 



45 




(IIX) 



in a reaction-inert solvent; 

II reacting a piperidine of formula 

50 



55 




(IV) 



with an intermediate of 
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R 1 



N V A V 



^ y EMs°: ralirorfor^B-M wherein M is hydrogen or an alKalimeta. or earth alKalinemeta. 
and E 2 is a radical of formula -W; or 

b) E 1 is a radical of formula -W and E 2 is a radical of formula M-B; or 

cj i' !s a radical of formula -CH 2 -W and E 2 is a radical of formula -M, thus prepanng a compound 
of formula 




° r 1 i, , radical of formula -M and E* is a radical of formula -CH 2 W, thus preparing a compound 



d) E 1 is a 
of formula (l-a); 
HI. reducing an intermediate of formula 

in a reaction-inert solvent; and, if desired, converting the compounds of formula 0) into ^ , other by 
a^aLlating a compound of formula tf-D (l-c) with a reagent of formula U-Q' (VII ,n a su. able 
solvent ^lus preparing a compound of formula L*-D (l-b). wherein L 2 has the prevously defmed 
meaning of L, provided that it is other than hydrogen, and wherein 

iV^oZ^ radical of formula m*-C s H 2s -, wherein W is a reactive leaving 

group and £ iTo, S, NR 3 or -Zi-C( = X)-Y-, said 2} being O, S or NR*. thus prepanng a 
compound of formula L'-C r H 2r -T 2 -C,H 2s -D (l-b-1-a); or 
iii) Q 1 is -C r H2,-W 1 and Q 2 is a radical of formula 

wherein T 3 is a direct bond or Z'-(C=X)-, thus preparing a compound of formula 

D 



.1 „ „ _~ 3 
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70 



75 



20 



25 



30 



35 



40 



45 



50 



or 

iv) Q 1 is a radical of formula -C r H 2r -T*H and Q 2 is W-CsHj*-, wherein T* is 0, S, NR 3 or -Z-C- 
( = X)-Y 1 -, said Y 1 being 0, S or NR 3 , thus preparing a compound of formula L 1 -C r H2 r -T 4 -C s H2 S - 
D (l-b-2); 

b) reductively N-alkylating a compound of formula H-D, (l-c-1), with a carbonyl-compound of 
formula L 2 " 3 = C = O (VIII), said L 2 * a = C = 0 being a compound of formula L 2 -H wherein a -Ofe-, 
radical is oxidated to a carbonyl radical, in a reaction-inert solvent, thus preparing a compound of 
formula L 2 -D (l-b); 

c) reductively N-alkylating a compound of formula 
HN(R 3 )-C s H 2s -D (l-d) 

with a carbonyl-compound of formula L 1 -(C r H 2r .i) = 0 (IX), said L 1 -(C r H 2r -i) = 0 being a compound 
of formula L 1 -C r H 2r -H wherein a -CH 2 - radical is oxidated to a carbonyl radical, in a reaction inert 
solvent, thus preparing a compound of formula L 1 -C r H 2r -N(R 3 )-C s H 2s -D (l-b-3); 

d) reductively N-alkylating an intermediate of formula L 1 -C r H 2r -N(R 3 )H (X) with a compound of 
formula 0 = (C s H 2s .,)-D (l-e), said 0 = (C s H 2s . 1 )- being a radical of formula H-CsH^-wherein a -CH 2 - 
radical is oxidated to a carbonyl radical, in a reaction-inert solvent, thus preparing a compound of 
formula (l-b-3); 

e) reacting a reagent of formula U-CrHg^H (XI) with a compound of formula X 2 = C = N-CsHzs-D 
(l-f), wherein X 2 is O or S, in a reaction-inert solvent, thus preparing a compound of formula L 1 - 
C^-Z 1 -^ = X 2 )-NH-C s H 2s -D (l-b-4); 

f) reacting a reagent of formula L 1 -C r H 2r -N = C = X 2 (XII) with a compound of formula HY^CshWD 
(l-c-4), respectively with a compound of formula H-D (l-c-1) or with a compound of formula 



in a reaction-inert solvent, thus preparing a compound of formula 
L 1 -C r H 2r -NH-C( = X 2 )-Y 1 -C s H 2s -D, (l-b-5-a). 
respectively of formula 
L 1 -C r H 2 ,-NH-C( = X 2 )-D, (l-b-5-b), 
or of formula 



g) reacting a reagent of formula L 1 -C r H 2r -C( = X 2 )-OH (XIII) with (l-c-4), respectively with (l-c-1) or 
(l-c-5), in a reaction-inert solvent, if desired, after converting the OH group in (XIII) in a reactive 
leaving group or by reacting (XIII) with (l-c-4), respectively (l-c-1) or (l-c-5), in the presence of a 
reagent capable of forming esters or amides, thus preparing a compound of formula 

L 1 -C P H 2r -C( = X 2 )-Y 1 -C s H 2s -D, (l-b-6-a). 

respectively of formula 

L 1 -C r H 2r -C( = X 2 )-D, (l-b-6-b). 
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or of formula 

I. 1 -C r H 2r -C{«X 2 )-l/ <I-b-6-c); 
X -(CH 2 ) n 

h) reacting (XI) with (l-c-4), respectively (l-c-1) or (l-c-5) in the presence of a C=X generating 
agent in a reaction-inert solvent, thus preparing a compound of formula 

L 1 -C r H 2r -Z 1 -C( = X)-Y'-C s H 2s -D, (l-b-7-a). 

respectively of formula 

L 1 -C r H 2r -Z 1 -C( = X)-D. (l-b-7-b), 

or of formula 

r 2r v / 

(CH 2 ) n 

i) reacting an alkene of formula L'-C r H 2r -T-lower alkenediyl-H of formula (XIV) with (l-c-1) in a 
reaction-inert solvent, thus preparing a compound of formula 

L 1 -C r H 2r -T-lower alkanediyl-D, (l-g); 
j) reacting a reagent of formula 

1 

/ \ 

(XV). with (l-c-1), in a reaction-inert solvent, thus preparing a compound of formula 
L 1 -C r H 2r -T-C s ,_ 2 H 2s , _ 4 ~<=H-CH 2 -D U-b>, 



wherein wherein s 1 is an integer of from 2 to 6 inclusive; 
k) cyclizing an imidamide of formula 

H-R 23 

lower alkyl-O^, ch-nh-C-K-D (XVI) 

lower alkyl-O -* i « 

»21 '22 
R R 



in a 



reaction-inert solvent in the presence of an acid, thus preparing a compound of formula 
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(I-i-D 



wherein R 2 \ R 22 and R 23 are, each independently, optional substituents of the imidazole ring; 

I) condensing a ketone of formula R 24 -CH(W)-C( = 0)-R 25 l (XVII), with a thioamide of formula H2N- 

C( = S)-K-D, (XVIII), in a reaction-inert solvent, thus preparing a compound of formula 




wherein R 2 * and R 25 are, each independently, optional substituents of the thiazole ring, or where 
in the compound of formula (l-i-2) said thiazolyl ring is condensed with a five- or six-membered 
hetero- or carbocyclic ring, R 24 and R 25 taken together may form a radical of formula G 3 ; 
m) condensing a thioamide of formula R^-C^SJNHa, (XIX), with a ketone of formula W-CHR 27 - 
(C = 0)-K-D, (XX), in a reaction-inert solvent, thus preparing a compound of formula 




wherein R 26 and R 27 are, each independently, optional substituents of the thiazolyl ring; 
n) reacting an amide or thioamide of formula 




(XXI) 



with a / C = X 2 generating agent, in a reaction-inert solvent, thus preparing a compound of 
formula 
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o) cyclizing a urea or thiourea of formula 



x 2 

s^SS NH-C-NH-K-D 
G 1 JJ ,(XXII), 



which in situ may be generated by reacting a reagent 

nr 



2 

N=C=X 

Q || (XXIII), 

V>*^c -w 

~' II ! 
X 



with an amine , . 

H 2 N-K-D, (XXIV), in a reaction-inert solvent, thus preparing a compound ot lormuia 



H 2 



p) condensing an aniline of formula 

(XXV) , 



OT 2 



K-D 

U 2 
X 

with an acid of formula R 12 COOH (XXVI). or a reactive derivative thereof, in a reaction-inert 
solvent, thus preparing a compound of formula 

12 

(1-1-5); 



oc 



x 2 



q) condensing an aniline of formula 



2 (XXVII), 
C-X 2 H 



0 / f t formuirR^-C( = 0)-NH-K-D (XXVIII) in a reaction-inert solvent, thus preparing a compound of 
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formula (l-i-5); 

r) condensing an aniline of formula 



13 
NH-R 

|] (XXIX), 
C-NH-K-D 

X 



with an acetylene of formula ChMC-R 14 (XXX), in a reaction-inert solvent, thus preparing a 
compound of formula 




s) condensing (XXIX) with a ketone of formula R u -C( = 0)-R 15 (XXXI), in a reaction-inert solvent, 
thus preparing a compound of formula 




<I-i-7)j 



N-K-D 



t) condensing a reagent of formula 



, (XXXII) , 



with a ketone of formula W-CH(R 16 )-C(== 0)-K-D (XXXIII), in a reaction-inert solvent, thus preparing 
a compound of formula 



, N L R 



u) condensing an amine of formula 




W 



NH, 



, (XXXIV), 



K-D 



with CS2, in a reaction-inert solvent, thus preparing a compound of formula 
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K-D 

v) reacting a reagent of formula R 19 -C( = NH)-W (XXXV) with an amine of formula 

(XXXVI), 



R 18 -*H 




in a 




reaction-inert solvent, thus preparing a compound of formula 

K-D 

(X-i-10); 



w) cyclodesulfurizing a thioamide of formula 

IS 

aOT-R 
(XXXVII). 
NH-C-K-D 

It 

S 

with an appropriate alkyl halide, metal oxide or metal salt in a reaction-inert solvent, thus 
preparing a compound of formula 

r 18 

G | IT ; 



x) condensing an amine of formula 



S 1 



20 
NH-R 

(XXXVIII), 



with a >C = X2 generating agent, in a reaction-inert solvent, thus preparing a compound of 
formula 
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75 




(I-i-12); 



wherein K is a bivalent radical of formula 
10 -aHarT-CsHa,- (d-1); 

or 



r 2r \ / 



X -(CH 2 ) n 



20 wherein D represents a radical of formula 



* 2 



25 _*r' Vd-,^"Y" V A 2 



30 and R 11 . R 12 . R 13 , R u , R 15 , R 16 , R 17 , R 18 , R 19 and R 20 are, each independently optional 

substituents of the previously described bicyclic radicals and G\ G 2 , G 3 , G 4 and G 5 are, each 
independently, optionally substituted bivalent radicals, selected so that they form, combined with 
the five- or six-membered heterocycle to which they are attached, a bicyclic Het-system; or 
optionally converting the compounds of formula (I) into each other following art-known grouptraus- 

35 formation procedures, and, if desired, converting the compounds of formula (I) into a 

therapeutically active non-toxic acid-addition salt form by treatment with an appropriate acid or, 
conversely, converting the acid-addition salt into the free base form with alkali; and/or preparing 
stereochemical^ isomeric forms thereof. 

40 Patentanspruche 

1. Chemische Verbindung mit der Formel 



ein pharmazeutisch annehmbares Saureadditionssalz oder eine mogliche stereochemisch isomere 
Form hievon, worin: 
55 A 1 = A 2 -A 3 =A 4 einen zweiwertigen Rest mit der Formel 

-CH = CH-CH = CH- (a-1), 
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-N = CH-CH = CH- (a-2), 
-CH = N-CH = CH- (a-3), 
-CH = CH-N = CH- (a-4) oder 
-CH=CH-CH = N- (a-5) 

darstellt, worin ein oder zwei Wasserstoffatome in diesen Resten (a-1) bis (a-5) jeweils unabhangig 
voneinander durch Halogen, Niederalkyl. Niederalkyloxy, Trifluormethyl oder Hydroxy ersetzt sein 
konnen; 

R 1 fUr ein Glied stebt, das aus der aus Wasserstoff, Alkyl, Cycloalkyl. Ar 1 und durch em oder zwei 
Ar 1 -Reste substituiertem Niederalkyl bestehenden Gruppe ausgewahlt ist; 

R 2 fUr ein aus der aus Wasserstoff und Niederalkyl bestehenden Gruppe ausgewahltes Glied steht; 
B fur CH 2 , O, S, SO oder SO2 steht; 

L fOr ein Glied steht, das aus der aus einem Rest der Formel 
L 1 -C r H 2r -T-C s H 2s - (b-1) 
und einem Rest der Formel 



(b-2) 



■ (CH 2 } „ 



bestehenden Gruppe ausgewahlt ist; 

wobei ein oder zwei Wasserstoffatome in dem zweiwertigen Rest -C s H 2s - unabhangig voneinander 
durch Halogen, Hydroxy, Mercapto, Isothiocyanato, Isocyanato, Niederalkyloxy, Niederalkylthio, Ar 1 , 
Ar 1 0-. Ar 1 S-, Ar'SCfe- oder NR 3 R 5 ersetzt sein konnen; und 

n 0 oder die ganze Zahl 1 oder 2 bedeutet; 

r und s unabhangig voneinander 0 oder eine ganze Zahl von 1 bis einschlieBlich 6 bedeuten; 
T fur -Y- oder 



X 
J 

-Z-C-Y- 



steht; 

T 1 die Bedeutung 



X 

D 

-Z-C- 



hat oder eine direkte Bindung darstellt; 

wobei der Rest Y fGr O, S, NR 3 oder eine direkte Bindung steht; 
X fur O, S, CH-NCk oder NR 4 steht; 
Z fur O, S, NR 5 oder eine direkte Bindung steht; und 

der Rest R 3 Wasserstoff, Niederalkyl, (Ar^Niederalkyl, 2-Niederalkyloxy-1 ,2-dioxoethyl oder einen 
Rest der Formel -C( = X)-R 6 bedeutet, wobei R 6 Wasserstoff, Niederalkyl, Ar 2 , Ar 2 -Niederalkyl, Niederal- 
kyloxy, Ar 2 -Niederalkyloxy, Mono- oder Di(niederalkyl)amino, Ar 2 -Amino, Ar 2 -Niederalkylamino oder Ar 2 - 
Niederalkyl(niederalkyl)amino, darstellt; 

der Rest R 4 Wasserstoff, Nirderalkyl, Cyano, Nitro. Ar 2 -Sulfonyl, Niederalkylsulfonyl, Niedaralkylcar- 
bonyl oder Ar 2 -Carbonyl bedeutet; und 

der Rest R 5 Wasserstoff oder Niederalkyl darstellt; 

worin L 1 fur ein Glied steht, das aus der aus Wasserstoff; Halogen; Hydroxy; Niederalkyloxy; 
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Niederalkylthio; Cyano; Mercapto; Isocyanato; Isothiocyanato; Ar 1 ; Ar'-Carbonyl; Ar 1 -Sulfonyl; Niederal- 
kylsulfonyl; Cycloalkyl, das gegebenenfalls durch bis zu zwei Substituenten, jeweils unabhangig 
voneinander ausgewahlt aus der aus Niederalkyl, Cyano und Ar 2 bestehenden Gruppe, substituiert ist; 
[10 t 11-Dihydro-5H-dibenzo-[a,d]cyclohepten-5-yliden]methyl; Het; und Furan, das durch substituiertes 
Niederalkyl substituiert ist, bestehenden Gruppe ausgewahtt ist; wobei das substituierte Niederalkyl ein 
Niederalkyl ist. das mit einem Glied substituiert ist, das aus der aus Hydroxy, Mercapto, Niederalkyloxy, 
Niederalkylthio, Aminoniederalkylthio, Ar 2 -Oxy und einen Rest der Formel 



bestehenden Gruppe ausgewahlt ist, 

worin: t fur 0 oder eine ganze Zahl von 1 bis einschlieBlich 6 steht; 
und R 7 Wasserstoff oder Niederalkyl bedeutet: 

mit der Maflgabe. dafl dann, wenn in diesem Rest der Formel (c) t den Wert 0 hat, Z oder Y eine 
direkte Bindung bedeutet; und 

wenn r den Wert 0 hat, L 1 auch Niederalkenyl, Ar 1 -Niederalkenyl oder durch zwei Niederalkyloxyre- 
ste substituiertes Niederalkyl bedeuten kann; und 

wenn r den Wert 0 hat und T fOr NR 3 steht, oder T fur -N(R 5 )-C( = X)-Y oder V fur -N(R 5 )-C(=X>- steht, 
L 1 auch Amino, Niederalkylamino oder Ar 1 -Amino bedeuten kann; und 

wenn r den Wert 0 hat und T fur -N(R S )-C( = X)-Y oder T 1 fur -N(R 5 )-C( = X)- steht, L 1 auch Nitro 
bedeuten kann; 

wobei Het fur einen gegebenenfalls substituierten funf- oder sechsgliedrigen heterocyclischen Ring 
steht, der gegebenenfalls mit einem gegebenenfalls substituierten fOnf- oder sechsgliedrigen carbocy- 
clischen oder heterocyclischen Ring kondensiert ist; 

und worin Het ungesattige oder teilweise oder vollstandig desattigt sein kann; 

worin Ar 1 fur ein Glied steht, das aus der aus Phenyl, substituiertem Phenyl, Naphthalinyl, Thienyl, 
Halogenthienyl, Niederalkylthienyl, Pyridinyl, Mono- und Di(niederalkyloxy)pyridinyl, Pyrrolyl, Niederal- 
kylpyrrolyl, Furanyl, durch Niederalkyl substituiertem Furanyl, Pyrazinyl, Thiazolyl, Imidazolyl und 
Niederalkylimidazolyl bestehenden Gruppe ausgewahlt ist; wobei das genannte substituierte Phenyl ein 
Phenyl ist, das mit bis zu 3 Substituenten, jeweils unabhangig voneinander aus der aus Halogen, 
Hydroxy, Nitro, Cyano, Trifluormethyl, Niederalkyl, Niederalkyloxy, Niederalkylthio, Mercapto, Amino, 
Mono-und Di(niederalkyl)amino, Niederalkylsulfonyl, Niederalkylsulfonylniederalkyl, Phenylniederalkyl- 
sulfonyl, Phenylsulfonylniederalkyl, einem Rest der Formel R 8 -C p H 2p -Y-, einem Rest der Formel R 9 -Z- 
C( = X)-Y- und einem Rest der Formel R 10 SO2Y- bestehenden Gruppe ausgewahlt, substituiert ist; worin 
p eine ganze Zahl von 1 bis einschlie/3lich 6 bedeutet und R 8 fur ein aus der aus Amino, Cyano, 
Phenylaminocarbonyl, Mono- und Di(niederalkyl)aminocarbonyl, Niederalkyloxycarbonyl, Phenylniede- 
ralkyloxycarbonyl, 4-Morpholinylcarbonyl, 1-Piperidinylcarbonyl, 1-Pyrrolidinylcarbonyl und Niederalke- 
nyl bestehenden Gruppe ausgewahltes Glied ist; worin R 9 fUr ein aus der aus Wasserstoff- Niederalkyl 
und Ar 2 bestehenden Gruppe ausgewahltes Glied steht; mit der Maflgabe, dafl dann, wenn R 9 
Wasserstoff bedeutet und Y ehe andere Bedeutung als eine direkte Bindung hat, Z nicht fOr O oder S 
steht; und worin R 10 Niederalkyl oder Ar 2 bedeutet; 

worin Ar 2 fur ein aus der aus Phenyl, substituiertem Phenyl, Thienyl und Furanyl bestehenden 
Gruppe ausgewahltes Glied steht, wobei das substituierte Phenyl ein Phenyl ist, das gegebenenfalls 
durch bis zu drei Substituenten, jeweils unabhangig voneinander ausgewahlt aus der aus Halogen, 
Hydroxy, Nitro, Cyano, Trifluormethyl, Niederalkyl, Niederalkyloxy, Niederalkylthio, Mercapto, Amino, 
Mono- und Di(niederalkyl)-amino, Carboxyl, Niederalkyloxycarbonyl und (Niederalkyl)-CO bestehenden 
Gruppe, substituiert ist; 

worin Niederalkyl einen geraden oder verzweigtkettigen Gesattigten Kohlenwasserstoffrest mit 1 bis 6 
Kohlenstoffatomen bedeutet; 

Halogen fur Fluor, Chlor, Brom Oder lod steht; Alkyl Niederalkylreste gemafi vorstehender Definition 
und dereh hohere Homologe mit 7 bis 10 Kohlenstoffatomen einschlieflt; Niederalkenyl eine geraden 
oder verzweigtkettigen Kohlenwasserstoffrest mit 2 bis 6 Kohlenstoffatomen bezeichnet; Cycloalkyl fur 
Cyclopropy, Cyclobutyl, Cyclopentyl oder Cyclohexyl steht; Niederalkandiyl einen zweiwertigen gera- 
den Oder verzweigtkettigen Alkandiylrest mit 1 bis 6 Kohlenstoffatomen bedeutet; 
mit der Maflgabe, da/3: 




(c) 
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i) daun, wenn L eine Rest der Formel (b-1) bezeichnet, worin V Wasserstoff .st und wonn T fur Z 
C(=X)-V- steht, worin Y eine andere Bedeutung als die einer direkten Bindung hat und Z und X 
ieweils unabhangig voneinander O oder S bedeuten. r nicht den Wert 0 hat; oder 
dann wenn L einen Rest der Formel (b-2) bedeutet. worin V Wasserstoff ist und wonn V fur -Z-C- 
(™- Jteht, worin Z und X jeweils unabhangig voneinander O oder S bedeuten, r e.ne andere 

n)1ann Un wenn I Se Rest der Forme, (b-1) darstellt, worin V fUr Halogen. Hydroxy. Niedera.ky.oxy. 
Mercapto^^Jiederalkylthio. .socyanato. .sothiocyanato oder an ft*, an einem Stiokstoffatom gebun- 
dtnes Het bedeutet. und worin r den Wert 0 hat. T eine direkte Bindung 

-C( = X)-Y- oder wenn L eine Rest der Formel (b-2) bedeutet. wonn V fur Halogen. Hydroxy 
Niederalkyloxy. Mercapto. Niederalkylthio. Isocyanato. Isothiocyanato oder an an emem 

Stiokstoffatom gebundenes Het steht. und worin r den Wert 0 hat. V e,ne Rest -C(=X)- ^rsteHt 
HQ dann wenn L eine Rest der Formel (b-1) bedeutet. worin T fur Y steht. welches Y e.ne andere 
Bedeutung als die einer direkten Bindung hat. oder worin T fur -Z-C(=X)-Y- steht. wonn Y e,ne 
andere Bedeutung als die einer direkten Bindung hat. s nicht den Wert 0 aufweist. 

1- (4-Fluorophenyl)methylh2-[[1-[2-^^ 
1-[l[4-[[1-[(4-Fluo^ 

6?2 n -[4-[[1-(2-Furanylm^ 
hL[1[[1-(^ 

methyl-5H-thiazolo[3.2-a]pyrimidin-5-on ; n ,, MH((HV 

3-[3-t4-t[3-(2-Furanylmethyl)-3H-imidazo[4.5-b]pyridin-2-yl]methylh1-p.per,d,nyllpropyl]-2.4(1H^ 

3-£[4-[[1-(2^ 
2-MI^ 
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benzimidazol ; 

1 -[(4-Ruoropheny l)methylJ-2-[[1 -[2-(4-methyl-5-thia20lyl)ethyl]-4-piperidinyl]methyl]-1 H-benzimidazol ; 

2- [[4-[[1 -[(4-Fluoropheny l)methy IJ-1 H-benzimidazol-2-y IJmethy IJ-1 -piperidiny IJmethy l]imidazo-[1 ,2-aJ- 
pyrimidin ; 

1 -[(4-Ruoropheny l)methyl]-2-[[1 -[(imidazo[1 t 2-a]pyridin-2-yl)methylH-piperidinyl]methyl]-1 H- 
benzimidazol ; ~~ 

3- [2-[4-[[1-(2-Thienylmethyl)-1H-benzimidazol-2-yl]meth 

chinazolindion; ~~ ~ 

3-[2-[4-[[1 -(4-Thiazoly Imethy H-benzimidazol-2-y IJmethy -piperidiny l]ethylj-2,4(1 H.3H)- 
chinazolindion; 
3-[2-[4-[[1-(2-Furanlym 

chinazolidindion; " 
6-[2-[4-[[1-(2-Furanylmethyl)-1H-^^ ethylh3J-dimethyl-5H-thiazolo- 
[3,2-aJpyrimidin-5-on ; 

3-[2-[4-[[1 -(2-Furanylmethy!)-1 H-benzimidazol-2-ylJmethyl]-1 -piperidinyl] ethyl>2-methyl-4H-pyrido[1 ,2- 
a]pyrimidin-4-on ; 

3-[2-{4-t[1-(2-Furanylmethylh1H-benzimidazol-2-yl]methy^ 
chinazolindion; 

3-[2-[4-[[3-[(4-Fluorophenyl)methyl]-3H-imid^^ 
(1H,3H)-chinazolindion; — 

2- Methyl-3-[2-[4-[[1 -(2-thienylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl}ethylMH-pyri<Jo[1 ,2-a]- 
pyrimidin-4-on ; 

6 ,7.8 ( 9-Tetrahydro-2-methy l-3-[2-[4-[[1 -(4-thiazoly Imethy l)-1 H-benzimidazol-2-yl]methylJ-1-piperidinyl]- 
ethylHH-pyrido[1 t 2-a]pyrimidin-4-on ; 
67,8,9-Tetrahydro-2-methyl-3-[2-[4-t[1-(2-thienylmethyO-^ 
ethyl}-4H-pyrido[1 ,2-aJpyrimidin-4-on ; 

3- [2-[4-f[1 -[(4-Fluoropheny l)methyl]-1 H-benzimidazol-2-yl]oxy]-1 -piperidinylJethylJ-e.T.S^-tetrahydro^- 
methyl-4H-pyrido[1 ,2-a]pyrimidin-4-orT; 

3- [2-[4-[[1 -(4-Thiazolylmethyl)-1 H-benzirnidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-2H-1 -benzopyran-2-on ; 
2-[[2-[4-[[1-[(4-Fluorophenyl)methyl]-1H-benzimidazol-2-yl]m 

pyrimidinon ; ' ~~ 

N-[2-[4-[[1 -[(4-Fluoropheny l)methyl]-1 H-benzimidazol-2-yl]thioJ-1 -piperidiny IJethylJ-2-py rimidinamin ; 
N-[2-[4-[[1 -(2-Furanylmethyl)-1 H-benzlmidazol-2-yl]methyl]-1 -piperidinyl]ethy!]-2-pyrimidinamin ; 
N-[2-[4-[[1 -(2-Thienylmethy l)-1 H-benzimidazol-2-y IJmethy I J-1 -piperidinyl]ethylJ-2-pyrimidinamin ; 
N-[2-[4-[[1 -(4-Thiazoly Imethy H-benzimidazol-2-y IJmethy IJ-1 -piperidinyl]ethyl]-2-pyrimidinamin ; 
N-[2-[4-[[3-(2-Furanylmethyl)-3H^m ; 
N-[2-[4-[[3-(2-Thienylmethyl)-3H-im^ ; 
N-[2-[4-[[1 -(4-Pheny Imethy l)-1H-benzimidazol-2-y IJmethy l]-1 -piperidiny l]ethyl]-2-pyrimidanimin ; 
N-[2-[4-[[1 -[(4-Fluoropheny l)methyl}-1 H-imidazo[4,5-b]pyridin-2-yl]methylJ-1 -piperidinyl]ethy1]-2- 
pyrimidinamin ; ~~ 

N-[2-[4-[[3-[(4-Fluorophenyl)methylh3H-imidazo[4,5-c]pyridin-2-yl]methylh1-pip 
pyrimidinamin ; ~~ 

N-[2-[4-[[1-[(4-Fluorophenyl)methylJ-1H-benzimidazol-2-yl]methylh1-piperidinyl]ethy 
purin-6-amin ; 

N-[2-[4-[[1 -[(4-Fluorophenyl)methyl]-1 H-benzimidazol-2-yl]methyl}-1 -piperidinyl]ethylJ-9H-purin-6-amin ; 
N-[2-[4-[[1-[(4-Fluorophenyl)methylJ-1H-benzimidazol-2-y IJmethy IJ-1-piperidinyl]ethyl]-8^9-dimethyl-9H- 
purin-6-amin ; ~~ ~~ 

N-[2-[4-[[1-[(4-Fluorophenyl)methyl]-^^ ; 
N-[2-[4-[[3-[(4-Fluorophenyl)methyl]-3H-imidazo[4,5-b]pyridin-2-yl]methylh1-piperidinyl]ethyl^ 
pyrimidinamin ; ~~ 

6-Chlor -N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-ylJmethyl]-1-piperidin^ 
zinamin ; 

2- Chlor -N-[2-[4-[[1-t(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]methylh1-pipen 

4- pyrimidinamin ; 

3- [2-[4-[[1 -[(4-Fluoropheny l)methy IJ-1 H-benzimidazol-2-y IJmethy IJ-1 -piperidiny IJethy l]-2-oxazolidinon ; 
1-[(4-Fluorophenyl)methylh2-[[1-[2-(^^ ; 

1 -[(4-Fluorophenyl)methy l]-2-[[1 -[2-(2-pyrimidiny loxy)ethy I ]-4-piperidiny IJmethy I}-1 H-benzimidazol ; 
1-(2-Furanylmethyl)-2-[[1-[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]methylh1H-benzlmidazol ; 
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N-[2-[4-[[1-(2-Thienylmethyl)-1H-benzimidazol-2-yl]m 

2*-amin ; , . 

N-[2-[4-[[3-(2-Furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-piperi 

c]pyridin-2-amin ; 
N-[2-[4-[[1-(2-FuranylmethylH^ 
2"-amin ; 

N-[2-[4-t[1-(Phenylmethyi)-1H-benzimidazol-2-yl]methylh 
am in ; 

3- Amino-N42-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]m 
carboxamfd ; 

4- [[1 -[(4-FIuoropheny l)methyl]-1 H-benzimidazol-2-y l]methy l]-N-(1 H-imidazol-2-yl)-1 -piperidin-ethanamin 

Ethyl -2-[[2-[4-[[1 -[(4-fluoropheny!)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]amino}-4- 
thiazol-carboxylat ; 

4-[[1 -[(4-FIuoropheny l)methyl]-1 H-benzimidazol-2-y l]methy l]-N-(4-methyl-2-thiazolyl)-1 -pipendin- 
ethanamin ; . 
1-[(4-Ruorophenyl)methyl]-2-[[1-[2-(2^^ ; 
2 t 3-Dihydro-2,2-dimethyl-3-[2-[4-[[3-(2-py^ 
piperidinyl]ethyl]-40 H)-chinazolinon ; 

9-[2-[4-[[1 -[(4-FIuoropheny l)methylH^ -8-thiol; 
N-[2-[4-[[1 -[(4-FIuoropheny l)me^ ; 
N-[2-[4-[[1-[(4-Fluorophenyl)methylh1H-benzimidazol-2-yl]methyl]-1-p 5 

N-[2-[4-[[1 -(2-Furanylme^ 

furancarboxamid ; . 
N-[2-[4-[[1 -[(4-FIuoropheny l)methy H-benzimidazol-2-y l]methy l]-1 -piperidinyl]ethyl]-N-(2-pynmidmylh 

acetam id * 

N-[2-[4-[[1-[(4-Fluorophenyi)^ 
pyrimidinamin ; 

und den pharmazeutisch annehmbaren Saureadditionssalzen hievon. 

3. Verbindung nach Anspruch 1, worin r den Wert 0 hat und L 1 fur Wasserstoff, Hydroxy, niederalkyloxy. 
niederalkylthio, Mercapto, Het, Ar 1 . Cyanato, Isothiocyanato Oder Isocyanato stent. 

4. Chemische Verbindung nach einem der Anspruche 1 bis 3 zur Anwendung als ein Medikament. 

5. Pharmazeutische Zusammensetzung, umfassend einen inerten Trager und eine pharmazeutisch an- 
nehmbare Menge einer Verbindung nach einem der Anspruche 1 bis 3. 

6- Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, dadurch gekennzeichnet, dafi 
eine therapeutisch wirksame Menge einer Verbindung nach einem der Anspruche 1 bis 3 innig mit 
einem geeigneten pharmazeutischen Trager vermischt wird. 

7. Verfahren zur Herstellung einer Verbindung nach einem der Anspruche 1 bis 3. gekennzeichnet durch 
I. Umsetzen eines Piperidins der Formel 



R A 



2 

(IX) , 

worin X 1 fur O, S oder NH steht und W eine reaktionsfahige Leaving-Gruppe bedeutet, mit einem 
Diamin der Formel 
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(III) 



in einem reaktions-inerten Losungsmittel; 
II. Umsetzen eines Piperidins der Formel 




(IV) 



mit einem Zwischenprodukt der Formel 




(V) 



in einem reaktions-inerten Losungsmittel, worin: 

a) E 1 einen Rest der Formel -B-M bedeutet, worin M Wasserstoff Oder ein Alkalimetall Oder 
Erdalkalimetall bezeichnet und E 2 einen Rest der Formel -W darstellt; Oder 

b) E 1 einen Rest der Formel -W bezeichnet und E 2 einen Rest der Formel M-B darstellt; Oder 

c) E 1 einen Rest der Formel -CH 2 -W darstellt und E 2 einen Rest der Formel -M bedeutet unter 
Ausbildung einer Verbindung der Formel 



Oder 

d) E 1 einen Rest der Formel -M bezeichnet und E 2 einen Rest der Formel -CH 2 W darstellt, unter 
Ausbildung einer Verbindung der Formel (l-a); 
III. Reduzieren eines Zwischenproduktes der Formel 



in einem reaktions-inerten Losungsmittel; und gewUnschtenfalls Uberfuhren der Verbindungen der 
Formel (I) ineinander durch 




(I-a) ; 




2 
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a) Alkylieren einer Verbindung der Formel tf-D (l-c) mit einem Reagens der Formel L 1 -Q (VII) in 
einem geeigneten Losungsmittel unter Ausbildung einer Verbindung der Formel L 2 -D (l-b). wonn 
l_2 die zuvor fur L definierte Bedeutung hat, mit der Mafigabe, 6aB L 2 von Wasserstoff verschie- 
den ist, und worin 

i) Q 1 fur -W steht und Q 2 Wasserstoff ist; oder 

ii) CT fur -C r H 2r -W 1 steht und Q 2 einen Rest der Formel trP-CH*- bedeutet, worin W 1 eine 
reaktionsfahige Leaving-Gruppe darstellt und T 2 fQr O. S, NR 3 Oder -Z'-C( = X)-Y- steht, 
welches Z 1 fur O. S oder NR 5 steht, unter Ausbildung einer Verbindung der Formel L -CrHzr 
T^-CsHgs-D (l-b-1-a); oder 

iii) Q 1 fur -CrHzr-W 1 steht und Q 2 einen Rest der Formel 

V_(CH 2 ) n 

bedeutet, worin T 3 eine direkte Bindung oder Z'-(C=X)- darstellt, unter Ausbildung einer 
Verbindung der Formel 



r 2r V_(CH 0 ) 



(l-b-1-b) ; 

2'n 



oder . „. 

iv) Q 1 eine Rest der Formel -Cr^-T+H bezeichnet und Q 2 fur W-CsHas- steht, worin T* fur O, 
S. NR 3 oder -Z-C(=X)-Y 1 - steht, wobei Y 1 fOr O, S oder NR 3 steht, unter Ausbildung einer 
Verbindung der Formel L'-C r H 2r -T*-C s H 2s -D (l-b-2); 

b) reduktives N-Alkylieren einer Verbindung der Formel H-D (l-c-1) mit einer Carbonylverbindung 
der Formel ^ = 0 = 0 (VIII), welches L 2 " a = C = 0 eine Verbindung der Formel L 2 -H ist, wonn em 
-CH 2 -Rest zu einem Carbonylrest oxidiert ist, in einem reaktions-inerten Losungsmittel unter 
Ausbildung einer Verbindung der Formel L 2 -D (l-b); 

c) reduktives N-Alkylieren einer Verbindung der Formel 

HN(R 3 )-C s H 2s -D (l-d) 

mit einer Carbonylverbindung der Formel L 1 -(C ( H 2r . 1 ) = 0 (IX). welches U-(C r H 2r .,) = O eine Verbin- 
dung der Formel U-C r H 2r -H ist. worin ein -CH 2 -Rest zu einem Carbonylrest oxidiert ist, in einem 
reaktionsinerten LSsungsmittel unter Ausbildung einer Verbindung der Formel L 1 -C r H 2r -N(R Y 

d) H reduktives N-Alkylieren eines Zwischenprodukts der Formel L'-C r H 2r -N(R 3 )H (X) mit einer 
Verbindung der Formel 0 = (C s H 2s .,)-D (l-e). welches O-^H^i)- einen Rest der Formel H- 
C2H 2s - darstellt, worin ein -CH 2 -Rest zu einem Carbonylrest oxidiert ist. in einem reaktions-inerten 
Losungsmittel unter Ausbildung einer Verbindung der Formel (l-b-3); 

e) Umsetzen eines Reagens der Formel U-C r H 2r -Z 1 H (XI) mit einer Verbindung der Forme 
X2 = c = N-C s H 2s -D (i-f), worin X 2 fur O oder S steht, in einem reaktions-inerten Losungsmittel 
unter Ausbildung einer Verbindung der Formel L 1 -C r H 2r -Z 1 -C( = X 2 )-NH-C s H 2s -D (l-b-4); 

f) Umsetzen eines Reagens der Formel L 1 -C r H 2r -N = C=X 2 (XII) mit einer Verbindung der Formel 
HV-CsHzs-D (l-c-4) bzw. mit einer Verbindung der Formel H-D (l-c-1) oder mit einer Verbindung 
der Formel 




HN 4— D (I-c-S) 
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in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 
L 1 -C r H 2r -NH-C( = X^^-CsH^-D (l-b-5-a) 
bzw. der Formel 

L 1 -C r H 2r -NH-C( = X*)-D (l-b-5-b) oder der Formel 



I. 1 -<: r H 2r -NH-C(=X 2 )-N ^— D (I-b-5-c); 

(CH_) 
2 n 

g) Umsetzen eines Reagens der Formel U-Crhfer-C^X^OH (XIII) mit (l-c-4) bzw. mit (l-c-1) oder 
(l-c-5) in einem reaktions-inerten Losungsmittel, gewGnschtenfalls nach Uberfuhren der OH- 
Gruppe in (XIII) in eine rekationsfahige Leaving-Gruppe oder durch Umsetzen von (XIII) mit (l-c-4) 
bzw. (l-c-1) oder (l-c-5) in Anwesenheit eines zur Ausbildung von Estern oder Amiden befahigten 
Reagens unter Bereitung einer Verbindung der Formel 

V-C r H 2r C( = X2)-Y 1 -C s H 2s -D (l-b-6-a) 

bzw. der Formel 

L 1 -C r H 2r -C( = X 2 )-D (l-b-6-b) 

oder der Formel 



I^-C H 0 -C(=X 2 )-N 4~ D (I-b-6-c); 
r 2r \ 

V "(CH 2 ) n 

h) Umsetzen von (XI) mit (l-c-4) bzw. (l-c-1) oder (l-c-5) in Anwesenheit eines C = X-bildenden 
Mittels in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 

L 1 -C r H 2r -Z 1 -C( = XJ-Y'-CsH^-D (l-b-7-a) 

bzw. der Formel 

L 1 -C r H 2r -Z 1 -C( = X)-D (l-b-7-b) 
oder der Formel 



r. 1 -C r H 2r -Z 1 -C(=X)-N — ) — D (I-b-7-c); 

V (CH 2 ) n 

i) Umsetzen eines Alkens der Formel L 1 -C r H 2r -T-Niederalkendiyl-H der Formel (XIV) mit (l-c-1) in 
einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 





L 1 -C r H 2r -T-Niederalkandiyl-D (l-g); 



103 



EP 0 151 826 B1 



j) Umsetzen eines Reagens der Formel 



v 1 



L H H 2r^s-2 H 2s-^-^ (XV> 

mit (l-c-1) in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der 
Formel 



1^- w -*r-c H — CH-CH — D (X-h) , 



worin s* eine ganze Zahl von 2 bis einschliefilich 6 bedeutet; 
k) Cyclisieren eines Imidamids der Formel 

Niederalkyl-o ~- c ch-nh-c-k-d ( xvx) 

Niederalkyl-o-'i • 

'21 '22 

R R 

in einem reaktions-inerten Losungsmittel in Anwesenheit einer Saure unter Ausbildung einer 
Verbindung der Formel 

R 23 
21 I 

worin R 21 , R 22 und R 23 jeweils unabhangig voneinander fakultative Substituenten des Imidazolrin- 

r^ndtnsTeren eines Ketons der Formel R*-CH(VV>C<=0)-R= (XVI.) mit einem ThioamW der 
Formel H 2 N-C( = S)-K-D (XVIII) in einem reaktionsinerten Losungsmittel unter Ausbildung einer 
Verbindung der Formel 

R 2 * ^-S^ ,K-D 



2S II » <I - i " 2> 
R - — N 



worin R 2 * und R 25 jeweils unabhangig voneinenader fakultative Substituenten des Th.azolr.ngs 
bedeuten, oder wenn in der Verbindung der Formel (l-i-2) der Thiazolylring mit einem fUnf- oder 
sechsgliedrigen hetero- oder carbocyclischen Ring kondensiert ist, R 2 * und R 25 zusammen e.nen 
Rest der Formel G 3 bedeuten konnen; ^,^1 
m) Kondensieren eines Thioamids der Formel R*-C( = S)NH 2 (XIX) mit e.nem Keton der Formel 
W-CHR 27 -(C = 0)-K-D (XX) in einem reaktions-inerten LQsungsmittel unter Ausbildung einer ver- 
bindung der Formel 
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R 2( L ^ R 27 



|l | (1-1-3) , 

N L K-D 



worin R 26 und R 27 jeweils unabhangig voneinander fakultative Substituenten des Thiazolylringes 
bedeuten; 

n) Umsetzen eines Amids oder Thioamids der Formel 



.11 



(XXI) 



mit einem / C = X*-bi!denden Mittel in einem reaktionsinerten Losungsmittel unter Ausbildung 
einer Verbindung der Formel 




(I-i-4); 



o) Cyclisieren eines Harnstoffs Oder Thioharnstoffs der Formel 



X 
11 



aNH-C-NH-K-D 
(XXII), 
c-w 



!! 2 



der in situ durch Reagieren eines Reagens 



tfi 

X 



(XXIII) 



mit einem Amin H 2 N-K-D (XXIV) gebildet werden kann, in einem reaktions-inerten Losungsmittel 
unter Ausbildung einer Verbindung der Formel 
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.X^y' N>V f X (I-i-4-a); 



-K-D 



p) Kondensieren eines Anilins der Formel 



a 



C-NH-K-D 
X 



mit einer Saure der Formel R 12 COOH (XXVI) oder einem reaktionsfahigen Derivat hievon in einem 
reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 



R 12 

(I " d-i-S); 



q) Kondensieren eines Anilins der Formel 




HH 2 
C-X H 

S 2 



(XXVII) 



mit einem Amid der Formel R 12 -C( = 0)-NH-K-D (XXVIII) in einem reaktions-inerten Losungsmittel 
unter Ausbildung einer Verbindung der Formel (l-i-5); 
r) Kondensieren eines Anilins der Formel 



13 
HH-R 



(XXIX) 



mit einem Acetylen der Formel CH^C-R U (XXX) in einem reaktins-inerten Losungsmittel unter 
Ausbildung einer Verbindung der Formel 




15-a 



(I-i-6)? 
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s) Kondensieren von (XXIX) mit einem Keton der Formel R 14 -C( = 0)-R 15 (XXXI) in einem 
reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 




t) Kondensieren eines Reagens der Formel 




(XXXII) 



mit einem Keton der Formel W-CH(R 16 )-C( = 0)-K-D (XXXIII) in einem reaktions-inerten Losungs- 
mittel unter Ausbildung einer Verbindung der Formel 




u) Kondensieren eines Amins der Formel 




(XXXIV) 



. K-D 



mit CS2 in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 




(I-i-9); 



K-D 

v) Umsetzen eines Reagens der Formel R 19 -C( = NH)-W (XXXV) mit einem Amin der Formel 




(XXXVI) 



in einem reaktions-inerten Losungsmittel unter Ausbildung einer Verbindung der Formel 
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18 

19 f / K ~ D 

N — 

w) Cyclodesulfurieren eines Thioamids der Formel 

18 

(XXXVTI) 

II 

S 

mit einem entsprechenden Alkylhalogenid, Metalloxid Oder Metallsalz in einem reaktions-inerten 
Losungsmittel unter Ausbildung einer Verbindung der Formel 

R 18 
I 

Hv ^ R-D 



ft r 



x) Kondensieren eines Amins der Formel 



20 

tra-R 



if 



(XXXVIII) 



mit einem > C^X^bildenden Mittel in einem reaktions-inerten Losungsmittel unter Ausbildung 
einer Verbindung der Formel 

20 
R 



V J N-K-D 



(I-i-12) , 



worin K einen zweiwertigen Rest der Formel 

-CrHar-T-CsHzs- (d-1); 

oder 



r 2r \ / 



X_(CH 2 ) n 



darstellt; 

worin D fur einen Rest der Formel 
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10 steht und R 1 \ R 12 . R 13 , R 14 , R 15 , R 16 , R 17 , R 18 , R 19 und R 20 jeweils unabhangig voneinander 

fakultative Substituenten der zuvor beschriebenen bicyclischen Rest sind und G\ G 2 , G 3 , G 4 und 
G s jeweils unabhangig voneinender gegebenenfalls substituierte zweiwertige Reste darstellen, die 
so ausgewahlt sind, da/3 sie in Kombination mit dem fOnf- oder sechsgliedrigen Heterocyclus, an 
den sie gebunden sind, ein bicyclisches Het-System ausbilden; Oder gewunschtenfalls Umwan- 

75 deln der Verbindung der Formel (I) ineinander nach bekannten Gruppentransformationsverfahren 

und gewUnschtenfalls Uberfuhren der Verbindungen der Formel (I) in eine therapeutisch wirksa- 
me, nicht-toxische Saureadditionssalzform durch Behandlung mit einer entsprechenden Saure, 
oder umgekehrt Umwandeln des Saureadditionssalzes in die freie Basenform mit Alkali; und/oder 
Bereiten stereochemisch isomerer Formen hievon. 

20 

Revendications 

1. Un compose chimique presentant la formule : 



25 



30 




un de ses sels d'addition d'acide pharmaceutiquement acceptables ou un de ses Sventuels isomfcres 
du point de vue ster£ochimique, dans laquelle: 
35 A 1 = A 2 - A 3 = A 4 est un radical bivalent presentant la formule 

-CH = CH-CH = CH- (a-1), 

-N = CH-CH = CH- (a-2), 

40 

-CH = N-CH = CH- (a-3), 

- CH = CH-N = CH- (a-4) ou 

45 -CH = CH-CH = N- (a-5), 

ou un ou deux atomes d'hydrogene dans lesdits radicaux (a-1) - (a-5) peuvent etre remplac^s, chacun 
independamment les uns des autres, par un groupe halo, alkyle inferieur, alkyloxy inferieur, trifluorom^- 
thyle ou hydroxy; 

so R 1 est un Element choisi dans le groupe constitu6 par Thydrogene, des radicaux alkyle, cycloalkyle, 

Ar 1 ou alkyle inferieur substitue par un ou deux radicaux Ar 1 ; 

R 2 est un Element choisi dans le groupe constitue par Thydrogene et les radicaux alkyle inferieur; 
B est CH 2 , O, S, SO ou SO2; 

L est un element choisi dans le groupe constitu£ d'un radical de formule 

55 

L 1 -C r H 2r -T-C s H 2s (b-1); et 
un radical de formule 
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r 2r 



(b-2) 




dans laquelle un atome d'hydrogene ou deux dans le radical bivalent -C s H2s- peuvent etre remplaces, 
chacun independamment Tun de I'autre, par des radicaux halo, hydroxy, mercapto, isothiocyanato, 
isocyanato, alkyloxy inferieur, alkylthio inferieur, Ar 1 , A^O-, A^S-, Ar 1 S02-. ou NR 3 R 5 ; et 
n est O ou le nombre entier 1 ou 2; 

r et s sont, independamment Tun de I'autre, O ou un nombre entier de 1 a 10 y compris; 
T est -Y- ou 



ou une liaison directe; 

ledit Y etant O, S, NR 3 ou une liaison directe; 

X etant O, S, CH-N0 2 ou NR*; 

Z etant O, S, NR 5 ou une liaison directe; et 

ledit R 3 etant de rhydrogene, un radical alkyle inferieur, alkyle inferieur (Ar 2 ), 2-alkyloxy inferieur- 
1 ,2-dioxoethyle ou un radical de formule -C( = X)-R G , R 6 etant de rhydrogene, un radical alkyle inferieur, 
Ar 2 , alkyle inferieur-Ar 2 , alkyloxy inferieur, alkyloxy inferieur-Ar 2 , mono- ou di(alkyle inferieur)amino; Ar 2 - 
amino, alkyle inferieur-Ar 2 amino ou alkyle infgrieurAr 2 (alkyle inferieur) amino, 

ledit R* etant de rhydrogene, un radical alkyle inferieur, cyano, nitro, Ar 2 -sulfonyle, alkyle inferieur- 
sulfonyle, alkyle inf^rieur-carbonyle ou Ar 2 -carbonyle; et 

ledit R 5 etant de rhydrogene ou un radical alkyle inferieur; 

dans laquelle L 1 est un element choisi dans le groupe constitu6 par rhydrogene, un radical halo, 
hydroxy, alkyloxy inferieur, alkylthio inferieur, cyano, mercapto, isocyanato, isothiocyanato, Ar 1 , Ar 1 - 
carbonyle; Ar 1 -sulfonyle; alkyle inferieur-sulfonyle, le radical cycloalkyle etant, le cas echeant, substitu£ 
avec jusqu'a deux substituants choisis chacun independamment dans le groupe constitue par les 
radicaux alkyle inferieur, cyano et Ar 2 ; [10,11-dihydro-5H-dibenzo[a,d] cyclohepten-5-ylidene]methyle, 
Het, et furane substitue par un alkyle inferieur substitue; ledit alkyle inferieur substitue etant un radical 
alkyle inferieur substitue par un element choisi dans le groupe constitue par les radicaux hydroxy, 
mercapto, alkyloxy inferieur, alkylthio inferieur, alkylthio amino inferieur, Ar 2 -oxy et un radical de 
formule 



dans laquelle: t est 0 ou un nombre entier de 1 a 6 y compris; et 
R 7 est un radical hydrogene ou alkyle inferieur; 

sous la condition que: lorsque dans ledit radical de formule (c) t est O, alors Z ou Y constitue une 
liaison directe; et 

ou r est O, L 1 peut etre egalement un radical alcenyle inferieur, alcenyle inferieur Ar 1 ou alkyle inferieur 
substitu§ par deux radicaux alkyloxy inferieur; et 



* 
II 

Z-C-Y-; 



V est 



II 

-Z-C- 
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lorsque r est O, et T est -NR 3 , ou T est -N(R 5 )-C( = X>Y ou T 1 est -N(R 5 )-C( = X)- i L 1 peut §tre 
egalement un radical amino, alkyl-amino inferieur, ou Ar 1 -amino; et 

lorsque r est O, et T est -N(R 5 )-C( = X)-Y ou T 1 est - N(R 5 )-C( = X)- I L 1 peut etre egalement un radical 
nitro; ledit Het etant un noyau heterocyclique h cinq ou six elements, substitue le cas 6cheant qui est 
facultativement condense avec un noyau heterocyclique ou carbocyclique a cinq ou six Elements, 
eventuellement substitue; 

et ledit Het peut etre insature ou bien partiellement ou completement sature; 

dans laquelle Ar 1 est un element choisi dans le groupe constitue par les radicaux phenyle. phenyle 
substitue, naphtalenyle, thienyle. halothienyle, alkylthienyle inferieur, pyridinyle, mono- et dKalkytoxy 
inferieur) pyridinyle, pyrrolyle, alkylpyrrolyl inferieur, furanyle, furanyle substitue par un radical alkyle 
inferieur, pyrazinyle, thiazolyle, imidazolyle, alkylimidazolyl inferieur; ledit phenyl substitue etant du 
phenyle substitue par jusqu'a 3 substituants, choisi chacun independamment dans le groupe constitue 
des radicaux halo, hydroxy, nitro, cyano, trifluoromethyle, alkyle inferieur, alkyloxy inferieur, alkylthio 
inferieur, mercapto, amino, mono- et di(alkyle inferieur) amino, alkylsulfonyle inferieur, alkyl (inferieur) 
sulfonyl-alkyle (inferieur), phenyl-alkyl (inferieur) sulfonyle, phenyl sulfonyl-alkyle inferieur, un radical de 
formule R 8 -CpH 2p -Y- f un radical de formule R 9 -Z-C( = X>Y-, et un radical de formule R 10 SO2Y-; dans 
laquelle p est un nombre entier de 1 a 6 y compris, et R 8 est un Element choisi dans le groupe 
constitue des radicaux amino, cyano, phenyl aminocarbonyle, mono- et di(alkyle inferieur) aminocarbo- 
nyle, alkyl (inferieur) oxycarbonyle, phenylalkyloxy (inferieur) carbonyle, 4-morpholinylcarbonyl, 1- 
piperidinylcarbonyle, 1-pyrrolidinylcarbonyle, et alc^nyle inferieur; dans laquelle R 9 est un element 
choisi dans le groupe constitue des radicaux hydrogene, alkyle inferieur et Ar 2 , sous la condition que, 
lorsque R 9 est de I'hydrogene et Y est different d'une liaison directe, alors Z n'est pas O ni S; et dans 
laquelle R 10 est un radical alkyle inferieur ou Ar 2 ; 

ou Ar 2 est un element choisi dans le groupe constitue par les radicaux phenyle, phenyle substitue, 
thienyle et furanyle, ledit phenyl substitue etant un radical phenyle substitue, le cas echeant par 
jusqu'a 3 substituants choisis chacun independamment dans le groupe constitue par les radicaux halo, 
hydroxy, nitro, cyano, trifluoromethyle, alkyle inferieur, alkyloxy inferieur, alkyle (inferieur) thio, mercap- 
to, amino, mono- et di(alkyle inferieur) amino, carboxyle, alkyloxy (inferieur) carbonyle et (alkyle 
inferieur)-CO; oCi le radical alkyle inferieur est un radical hydrocarbone sature a chatne droite ou 
ramifi§e, presentant de 1 Si 6 atomes de carbone; 

le radical halo est du fluor, du chlore, du brome ou de I'iode; les radicaux alkyle comprennent des 
radicaux alkyle inferieur, tels que definis ci-dessus, ainsi que leurs homologues de rang superieur 
presentant de 7 a 10 atomes de carbone; le radical alc^nyle inferieur est un radical hydrocarbone h 
chatne droite ou ramiffee, presentant de deux a six atomes de carbone; le radical cycloalkyle est du 
cyclopropyle, cyclobutyle, cyclopentyle ou cyclohexyle; le radical alcanediyle inferieur est un radical 
alcanediyle bivalent a chatne droite ou ramifiee, presentant de 1 a 6 atomes de carbone; 
sous la condition que: 

i) lorsque L est un radical de formule (b-1) dans laquelle L 1 est de I'hydrog^ne et dans laquelle T est 
-Z-C( = X)-Y- ou Y est different d'une liaison directe et Z et X represented independamment O ou S, 
alors r n'est pas O; ou 

lorsque L est un radical de formule (b-2) dans laquelle L 1 est de I'hydrogene et dans laquelle V est 
(Z-C( = X)- ou Z et X represented chacun independamment O ou S, alors r n'est pas O; 

ii) Lorsque L est un radical de formule (b-1) dans laquelle L 1 est un radical halo, hydroxy, alkyloxy 
inferieur, mercapto, alkylthio inferieur, isocyanato, isothiocyanato, ou Het connecte a C r H2 r sur un 
atome d'azote. et ou r est O, alors T est une liaison directe ou un radical -C( = X)-Y-; ou lorsque L 
est un radical de formule (b-2) dans laquelle L 1 est un radical halo, hydroxy, alkyloxy inferieur, 
mercapto, alkylthio inferieur, isocyanato, isothiocyanato ou Het connecfe a C r H 2r sur un atome 
d'azote, dans laquelle r est O, alors T 1 est un radical -C( = X)-; 

iii) lorsque L est un radical de formule (b-1) ou T est Y, ledit Y etant different d'une liaison directe, 
ou dans laquelle T est -Z-C( = X)-Y-, ou Y est different de Y, s n'est pas O. 

Un compose selon la revendication 1 choisi parmi les: 

1 -ethy l-4-[2-[4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazol-2-y l]-methyl]-1 -piperidiny l]ethy l]1 ,4-dihydro- 

5H-fetrazol-5-one; 

3-[(4-fluorophenyl)methyl]-2-[H^ 

pyridine; 

1 -[(4-f luoropheny l)methy l]-2-[[1 -[2-[4-morpholinyl)ethyl]-4-piperidiny l]-methy l]-1 H-benzimidazole; 
1-[3-[4-[[1-[(4-fluorophenyl)methyl]-1H-benzimidazol-2-yl]oxy]-1 -piperidiny l]propyl]-1. 3-dihydro-2H- 
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benzimidazol-2-one; 

6- [2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4^^ 
thiazolo[3,2-a]pyrimidin-5-one; 

1- [3-[4-[[3-(2-(2-furanylmethyl^^ 
2H-benzimidazol-2-one; 

7- [2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazoI-2-yl]methyl]-1-pipe^ 
m<§thyl-2H,6H-pyrimido[2,1 -b][1 ,3}-thiazin-6-one; 

3-[2-[4[[1 -[(4-f luoropheny l)methy I]- 1 H-benzimidazol-2-y l]methy -piperidiny l]ethy l]-2H-1 -benzopyran-2- 
one; 

6- [2-[4-[[1 -(2-f urany lmethyl)-1 H-benzimidazol-2-yl]methyl>1 -piperidiny l]6thyl]-2,3-di hydro-7-methy I-5H- 
thiazolo[3,2-a]pyrimidin-5-one; 

3-[2-[4-[[2-[(4-fluorophenyl)me^ 
pyrimidinedione; 

3-[2-[4-[[1 -(2-f urany Imethy l)-1 H-benzimidazol-2-y I]m6thy l]-1 -piperidinyljethy IJ-2H-1 -benzopyran-2-one; 

7- [2-[4[[1 -(2-f uranylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]6thylh3,4-dihydro-S-m^thyl- 
2H,6H-pyrimido[2,1-b][1 ,3Jthiazin-6-one; 

6-[2-[4-[[1 -(2-furanylmethy l)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyllethyll-y-methyl-SH-thiazolotS^- 
a]pyrimidin-5-one; 

6-[2-[4-[[3-(2-furanylmethyl>-3H-imtf^ 
methyl-5H-thiazolo[3.2-a]pyrimidin-5-one; 
3-[3-[4-[[3-(2-furanylmethyl)-3H-im^ 
quinazolinedione; 

6- [2-[4-[[3-(2-furanylmethy1)-3H-im^ 
thiazolo[3,2-a]pyrimidin-5-one; 

3-[2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl> 

2- one; 

3- [2-[4-[[1 -(2-f uranylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-2,4(1 H,3H>- 
pyrimidinedione; 

7- [2-[4-[[3-(2-furanylmethyl)-3H-im^ 
dimethyl-1 H-purine-2,6-dione; 
3-[2-[4-[[3-[(4-fluorophenyl)methyl]-3m 
4H-pyrido[1 ,2-a]pyrimidtn-4-one; 

7-[2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl]methyl]-1-pi^ 
methyl-2H,6H-pyridimido[2,1 -b][1 ,3]-thiazin-6-one; 
3-[2-[4-[[3-(2-furanylmethyl)-3H-^ 
pyrido[1 ,2-a]pyrimidin-4-one; 

2-[[1 -[2-[(1 -ethyl-1 H-tetrazol-5-yl)thio]ethyl]-4-piperidinyl]methyl]-1 -[(4-f luorpheny l)methyl]-1 H- 
benzimidazole; 

1 ([(4-f luorophenyl)methyl]-2-[[1 ([2-(4-methyl-5-thiazolyl^ 

2- [[4-[[1 -[(4-f luoropheny l)methy I]- 1 H-benzimidazol-2-yl]methyl]-1 -piperidiny1]methyl]imidazo-[1 .2-a> 
pyrimidine; 

1 -[(4-f luoropheny i)methyl]-2-[[1 -[(imidazo[1 ,2-a]pyridin-2-y l)methyl]-4-piperidiny l]methyl]-1 H- 
benzimidazole; 

3- [2-[4-[[1 -(2-thieny ImethylM H-benzimidazol-2-yl]methyl]-1 -piperidiny l]ethyl]-2, 4(1 H.3H)- 
quinazolinedione; 

3-[2-[4-[[1 -(4-thiazoly Immethy l)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl}-2,4(1 H.3H)- 
quinazolinedione; 

3-[2-[4-[[1 -(2-f urany lmethyl)-1 H-benzimidazol-2-yl]m§thyl]-1 -piperidinyl]ethy l]-2,4(1 H,3H)- 
quinazolinedione; 

6-[2-[4-[[1 -(2-f uranylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidiny l]ethyl]-3,7-dimethyl-5H-thiazolo- 
[3,2-a]pyrimidin-5-one; 

3-[2-[4-[[1 -(2-furanylmethyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-2-methyl-4H-pyrido[1 ,2-a]- 
pyrimidin-4-one; 

3-[2-[4-[[1 -(2-f urany1methyl)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyljethy l]-1 -methyl-2,4 (1 H,3H)-qui- 
nazolinedione; 

3-[2-[4-[[3-[(4-fluorophenyl)me^ 
(1 H,3H)-quinazolinedione; 

2-methy l-3-[2-[4-[[1 -(2-thieny lmethy)-1 H-benzimidazol-2-yl]methy l]-1 -piperidiny l]ethyl]-4H-pyrido[1 ,2-a]- 
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pyrimidin-4-one; 

67,8,9-t<§trahydro-2^ 

ethylMH-pyrido[1,2-a]pyrimidin-4-one; 

6,7,8,9-tetrahydro-2-methyl-3-[2-[4-[[1 -(2-th ieny I methyl)-1 H-benzimidazol-2-yl]methyl}-1 -piperidinyl]- 
ethyl)-4H-pyrido[1,2-a]pyrimidin-4-one; 

3-[2-[4-[[1 -[(4-f luorophenyl)methyl]-1 H-benzimidazol-2yl]oxy}-1 -piperidinyl]ethyn-6,7 f 8,9-t^trahydro-2- 
methyl-4H-pyrido[1,2-a]pyrimidin-4-one; 

3- [2-[4-[[1 -(4-thiazolylmethy l)-1 H-benzimidazoi-2-yl]rnethyl}-1 -pip^ridinyl]ethy l]-2H-1 -benzopyran-2-one; 
2-[[2-[4-[[1 -t(4-f luoroph^nyl)methyl]-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]aminoH(1 H>- 
pyrimidinone; 

N-[2-[4-[[1 -[(4-fluorophenyl)m6thy l]-1 H-benzimidazol-2-ylJthioh1-pip4ridinyl]6thyl]-2-pyrimidinamine; 
N-[2-[4-[[1 -(2-f uranylmethyl)-1 H-benzimidazol-2-yl]methylJ-1 -piperidinyl]ethyl]-2-pyrimidinamine; 
N-[2-[4-[[1 -(2-thienylmethyl)-1 H-benzimidazol-2-y l]methyl]-1 -piperidinyl]ethyl]-2-py rimidinamine; 
N-[2-[4-[[1 -(4-thiazolylmethyl)-1 H-benzimidazol-2-yl]methyl}-1 -piperidinyl]ethyl]-2-pyrimidinamine; 
N-[2-[4-[[3-(2-furanylmethyl)-3H-imidazoH^^ 
N-[2^4-[[3-(2-thienylmethyl)-3m 

N-[2-[4-[[1 -(4-phenylmethyl)-1 H-benzimidazol-2-yl]methylJ-1 -pip!§ridinyl]^thyl]-2-pyrimidinamine; 
N-[2-[4-[[1 -[(4-f luoroph6nyl)methyl]-1 H-imidazo[4^b]pyridin-2-ylhm§thyl]-1-piperidinyl]ethylh2- 
pyrimidinamine; 

N-[2-[4-[[3-[(4-fluorophenyl)methyl]-3H-imidazo[4,5-c]p^ 
pyrimidinamine; 

N-[2-[4-[[1-[(4-fluorophenyl)meth^]-1 H-benzimidazol-2-yl]methylH-piperidinyl]eth^^ 
6-amine; 

N-[2-[4-[[1 -[(4-f luorophenyl)methylh1 H-benzimidazol-2-yl]m^ 

N-[2-[4-[[1 -[(4-f luoroph6nyl)methyl]-1 H-benzimidazol-2-ylJmethyl]-1 - piperidinyl]6thylh8,9-dimethyl-9H- 
purin-6-amine; 

N-[2-[4-[[1 -[(4-fluoroph6nyl)methyI]-1 H-benzimidazol-2-yl]m6thyl]-1-piperidinyl]6thyl]-2-pyrimidinamine; 

N-[2-[4-[[3-[(4«fluorophenyl)m^ 

pyrimidinamine; 

6-chloro-N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]-m^thyl]-1-piperidinyl]ethyl]-3- 
pyridazinamine; 

2- chloro-N-[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]-methylJ-1-pipdridinyl]ethyl]-6-methyl- 

4- pyrimid»namine; 

3- [2-[4-[[1-[(4-fluoroph4nyl)m§thyl]-1 H-benzimidazol-2-yl]methyl>1 -pipe rid inyl]ethyl]-2-oxazolidinone; 
1 -[(4-f luoropheny l)methyl]-2-[[1 -[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]oxy J-1 H-benzimidazole; 

1- [(4-fluoroph4nyl)m^thyl]-2-[[1-[2-(2-pyrimidinyloxy)ethyl>4-piperid H-benzimidazole; 
1 -(2-furany Imethy l)-2-[[1 -[2-(2-pyrimidinyloxy)ethyl]-4-piperidinyl]-methyl]-1 H-benzimidazole; 
N-[2-[4-[[1 -(2-thi6ny Imethy l)-1 H-benzimidazol-2-yI]methyl]-1 -piperidinyl]6thyl]-1 H-imidazo[4,5-c]pyridin- 

2- amine; 

N-[2-[4-[[3-(2-furanylmethyl)-3H-imidazo[4,5-]pyridin-2-yl]methyl]-1-pip^ 
pyridin-2-amine; 

N-[2-[4-[[1 -(2-f uranylmethy l)-1 H-benzimidazol-2-yl]methy l]-1 -piperidiny l]ethyl]-1 H-imidazo[4,5-c]pyridin- 

2- amine; 

N-[2-[4-[[1 -(pheny Imethy l)-1 H-benzimidazol-2-yl]methyl]-1 -piperidinyl]ethyl]-1 H-imidazo[4.5-c]pyridin-2- 
amine; 

3- amino-N-[2-[4-[[1 -[(4-f luoropheny l)methy l]-1 H-benzimidazoI-2-y l]-methyl]-1 -piperidiny l]ethyl]-2- 
pyrazinecarboxamide; 

4- [[1 -[(4-f luorophenyl)methy l]-1 H-benzimidazol-2-yl]methy l]-N-(1 H-imidazol-2-y l)-1 - 
pipSridineethanamine; 

2-[[2-[4-[[1-[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yl]m§thyl]-1-piperidinyl]4thyl]amino]-4- 
thiazolecarboxylate d'ethyle; 

4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl]-N-(4-m6thy l-2-thiazolyl)-1 - 
piperidineethanamine; 

1-[(4-fluorophenyl)methyl]-2-[[1-[2-(2-methyl-4-thiazolyl)ethylH-pipeN 

2,3-dihydro-2,2-dimethyl-3-[2-^ 

piperidinyl]-4(1 H)-quinazoline; 

9-[2-[4-[[1 -[(4-f luoropheny l)methyl]-1 H-benzimidazol-2-yl]methyl>1 -piperidiny l]ethyl]-9H-purine-8-thiol; 
N-[2-[4-[[1 -[(4-f luoropheny l)methyl]-1H-benzimidazol-2-yl]methy I]- 1 -piperidiny l]ethyl]-3-pyridazinamine; 
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ainTqte tellresels d'addition d'acide pharmaceutiquement acceptables. 

3. un compose selon la revendication 1 dans tequel r est O et V est de .'hydrogene, un radical hydroxy. 
alkyio^nSrieur. alkyUhio inferieur, mercapto, Het. Ar'. cyanato. isoth.ocyanato ou .socyanato. 

4. Un compose chimique se.on .'une que.conque des revendications 1 a 3, destine a etre utilise en tant 
que medicament. 

5. Une composition pharmaceutic comportant un support inerte et un antit e pharmaceutiquement 
acceptable d'un compose selon rune quelconque des revend.cat.ons 1 a 3. 

- lln nroc x d6 oour preparer une composition pharmaceutique, caracterise en ce qu'une quart* 
6 ' See d'un compose te. que revendique ** 'S^' 03 " 

tions 1 a 3 est melangee intimement avec un support pharmaceutique appropne. 

7. Un precede pour preparer un compose selon .'une que.conque des revendications 1 a 3, caracterise en 
ce que 

I on fait n§agir une piperidine de formule 



* 2 , 

i Vb-c-w (rt). 



dans laquelle 



X' est O, S ou NH et W est un groupe partant reactif. avec une diamine de formule 



K 1 



dans un solvant inerte dans les conditions de reaction; 
II on fait reagir une piperidine de formule 

R 2 



(III) 



IrM V-B 

N ' (IV) 



avec un intermediate de formule 



5 
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dans un solvant organique inerte, dans lequel: 

a) E 1 est un radical de formule -B-M dans laquelle M est de Thydrogene ou un m6tal alcalin ou 
bien un metal alcalino terreux et E 2 est un radical de formule -W; ou 

b) E 1 est un radical de formule -W et E 2 est un radical de formule M-B; ou 

c) E 1 est un radical de formule -CH 2 -W et E 2 est un radical de formule -M, en preparant un 
compose de formule 




(I-a); 



ou 

d) E 1 est un radical de formule -M et E 2 est un radical de formule -CH 2 W t en prSparant ainsi un 
compose de formule (l-a); 
III. on r£duit un intermediate de formule 




dans un solvant inerte dans les conditions de reaction; et, si on le souhaite, convertir les composes 

de formule (I) les uns dans les autres en: 

a) alkylant un compost de formule CP-D (l-c) avec un reactif de formule L 1 -Q 1 (VII) dans un 
solvant approprie, en preparant ainsi un compose de formule L 2 -D (l-b), dans laquelle L 2 presente 
la signification d^finie ci-dessus pour L» sous la- condition qu'il soit different de Phydrogene et 
dans laquelle 

i) Q 1 represente -W et Q 2 est de I'hydrogene; ou 

ii) Qi est -C r H 2r -W 1 et Q 2 est un radical de formule hTP-Cshfes-, dans laquelle W 1 est un groupe 
partant reactif et T 2 est O, S. NR 3 ou -Z 1 -C( = X)-Y- f ledit Z 1 etant O, S ou NR 5 , en preparant 
ainsi un compost de formule U-CrHar-T^-Cshfes-D (l-b-1-a); ou 

iil) Q 1 est -CrHzr-W 1 et Q 2 est un radical de formule 



dans laquelle T 3 est une liaison directe ou Z 1 -(C = X)-, en preparant ainsi un compost de 
formule 
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'S^ 3 -C£ v (i - b - i - b,; 



(iv) Q 1 est un radical de formule -CH^-T'H et Q 2 est W-CsfW, oO 1* est O. S, NR* ou -Z-C- 
(=X)-Y 1 -. ledit Y' etant O, S ou NR 3 , en preparant ainsi un compose de formule L CH^-T - 
C H ~D (l-b-2)* 

b) en alkylant en N. par reduction, un compose de formule H-D (l-c-1). avec un compose 
carbonyle de formule L 2 "» = C = 0 (VIII), ledit L 2 -* = C = 0 etant un compose de formule L 2 -H dans 
laquelle un radical -CH 2 -est oxyde en un radical carbonyle dans un solvant inerte dans les 
conditions de reaction, en preparant ainsi un compose de formule L 2 -D (l-b); 

c) en alkylant en N, par reduction un compost de formule 

HN(R 3 )-C s H 2s -D (l-d) 

avec un compose carbonyle de formule U-(C r H 2r .,) = 0 (IX). ledit U-(C r H 2r .,) = 0 etant un 
compose de formule U-C r Ha r -H dans lequel un radical -CH 2 - est oxyde en un radical carbonyle. 
dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose de formule 

d) "en H alkyl^ un compose intermediaire de formule L , -C r H 2r -N(R 3 )H (X) avec 
un compost de formule 0 = (C s H 2s .,)-D (l-e), ledit 0 = (C s H 2s .,Htant un radical de formule H- 
C S H2 S - dans lequel un radical -CH 2 - est oxyde en un radical carbonyle, dans un solvant inerte 
dans les conditions de reaction, en pnSparant ainsi un compose de formule (l-b-3); 

e) en faisant reagir un reactif de formule U-CH^H (XI) avec un compose de formule 
X 2 = C = N = C s H 2s -D (l-f), dans laquelle X 2 est O ou S. dans un solvant inerte dans les conditions 
de reaction, en preparant un compose de formule L 1 -C r H 2r -Z 1 -C(=X 2 )-NH-C s H 2s -D (l-b-4); 

f) en faisant reagir un compose de formule L 1 -C r H 2r -N=C=X 2 (XII) avec un compose de formule 
HV-Csl-WD (l-c-4). respectivement avec un composse de formule H-D (l-c-1) ou avec un 
compose de formule 




(l-c-5) dans un solvant inerte dans les conditions de reaction en preparant ainsi un compose de 
formule 

L 1 -C r H 2r -NH-C( = X 2 )-Y 1 -C s H 2s -D, (l-b-5-a) 
ou bien de formule 
L , C r H 2r -NH-C( = X 2 )-D. (l-b-5-b). 
ou de formule 

L 1 -C r H 2r -NH-C(=X 2 )-N / ^ D (I-b-5-c) ; 

q) en faisant reagir un reactif de formule U-C r H 2r -C( = X2)-OH (XIII) avec (l-c-4), respectivement 
(l-c-1) ou (l-c-5), dans un solvant inerte dans les conditions de reaction, si on le sounaite. 



avec 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



apres conversion du groups OH dans (XIII) en un groups reactif partant ou en faisant r£agir (XIII) 
avec (l-c-4), respectivement (l-c-1) ou (l-c-5), en presence d'un reactif susceptible de former des 
esters ou des amides, en preparant ainsi un compose de formule 

L 1 -C r H 2r -C( = X 2 )-Y 1 -C s H 2s -D (l-b-6-a). 

ou bien de formule 

L 1 -C r H 2r -C( = X 2 )-D, (l-b-6-b) 

ou de formule 



h) en faisant r6agir (XI) avec (l-c-4), ou bien (l-c-1) ou (l-c-5) en presence d'un agent donnant 
naissance h C = X dans un solvant inerte sous les conditions de reaction, en preparant ainsi un 
compose de formule 

U-C r H 2r -Z 1 -C( = X)-Y 1 -C s H 2s -D, (l-b-7-a). 
ou bien de formule 
L 1 -C r H 2r -Z 1 -C( = X)-D, (l-b-7-b), 
ou de formule 



i) en faisant reagir un alcene de formule IJ-Crhfer-T-alcene (inferieur) diyl-H de formule (XIV) avec 
(l-c-1) dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose de 
formule 

U-Crh^r-T-alcanediyle (inferieur)-D, (l-g); 
j) en faisant reagir un reactif de formule 



avec (l-c-1) dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose 
de formule 

L 1 -C r H 2f -T-C s .. 2 H 2s ^-CH-CH 2 -D (l-h), 
dans laquelle 

S* est un nombre entier de 2 a 6 y compris, 
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k) on cyclise un imidamide de formule 

alkyle inferieur-O^^ «~ R 
alkyle inferieur-O- 

dans un solvant inerte dans les conditions de reaction en presence d'un acide. eh preparant ainsi 
un compose de formule 





<l-i-1), 

dans laquelle R 21 , R 22 et H» representent. chacun independamment. des substituants facuttatifs 
du cycle imidazole; 

I) en condensant une cetone de formule r/-<4VK-D OO/lin dans un 

R 2 *-CH(W)-C( = 0)-R 2S , (XVII). avec un thioamide de formule H>N-C(-8H&D. QW1 . aans 
solvant inerte dans les conditions de reaction, en preparant ainsi un compose de formule 



2SII " 
R 2S — # N (I-i-2), 



n ans laauelle R 2 * et R 25 representent, chacun Independamment, des substituants facultatifs du 
J ou et dans ^compose de formule (M-2) l-llg^ 1 ^ J* ~ 
un cycle carbo cyclique ou un heterocycle a cinq ou six elements, R et R pr.s ensemo.e 

CHr" 7 -(C = 0)-K-D, (XX), dans un solvant inerte dans les cond.t,ons de reaction, en preparant 
ainsi un compose de formule 



_26 0 _27 
N L K-D 



(I-i-3) 



dans laquelle R* et R 27 representent, chacun independamment, des substituants facultatifs du 
cycle thiazolyle; 

n) en faisant reagir un amide ou un thioamide de formule 



nr. 



v. — ^-^h-k-d (xxl) 

x 
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avec un agent donnant naissance a ✓ C = X 2 , dans un solvant inerte dans les conditions de 
reaction, en preparant ainsi un compose de formule 



w 




(I-i-4); 



75 



o) en cyclisant une uree ou une thiouree de formule 

x 2 

II 



20 



aNH-C-NH-K-D 
c-w 

SI 2 



(XXII), 



25 



30 



35 



40 



qui, in situ, peut etre produit en faisant reagir un reactif 



aN=C=X^ 
c -w 



X 



(XXIII), 



avec une amine H 2 N-K-D, (XXIV), dans un solvant inerte dans les conditions de reaction, en 
preparant ainsi un compose de formule 



(I-i-4-a); 




N-K-D 



p) en condensant une aniline de formule 



45 



HH 2 

C-NH-X-D 



(XXV) 



50 



avec un acide de formule R 12 COOH (XXVI), ou bien un d6riv6 rgactif de celle-ci, dans un solvant 
inerte dans les conditions de reaction, en preparant un compose de formule 



55 




(I-i-5); 
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q) en condensant une aniline de formule 




(XXVII), 

"2 
X 



avec un amide de formu.e R«-C(=0)-NH-K-D (XXV...) dans un so.vant inerte dans .es conditions 
de reaction, en preparant ainsi un compose de formule (I-.-5); 
r) en condensant une aniline de formule 



C13 
[T (XXIX) 
"^-C-NH-K-D 

"2 
X 

avec un compose acety.en.que de formule CH^C-R" (XXX) dans un solvent inerte dans les 
conditions de reaction, en preparant ainsi un compose de formule 

13 
R 



X 



*yH 2 -R 15 - a Ci-i-6); 

N-K-D 



^ 0 n« fl nt <XXI>0 avec une cetone de formule R"-C(=0)-R 15 (XXXI). dans un solvant 
IS d C ~ond^on°s dTreaXn. en preparant ainsi un compose de formule 




(i-i-7); 



t) en condensant un reactif de formule 




(XXXII) , 



avec une cetone de formu.e W-CH(R«)-C( = 0)-K-D (XXX...) dans un so.vant inerte dans .es 
conditions de reaction, en preparant ainsi un compose de formule 
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H U R 



16 



(I-i-8); 



u) en condensant une amine de formule 



0 , 1 



(XXXIV) , 



KHD 



avec CS2, dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose 
de formule 




SH 



Y 



(I-i-9); 



K-D 



v) en faisant reagir un rSactif de formule R 19 -C( = NH)-W (XXXV) avec une amine de formule 



18 ^-^^ K ~ D 



H. 



(XXXVI) , 



dans un solvant inerte dans les conditions de reaction, en preparant ainsi un compose de formule 




(I-i-10); 



w) en cyclo-d§su1furant un thioamide de formule 



18 



II 



(XXXVII) , 



avec un halogenure d'alkyle, un oxyde metallique ou un sel metallique appropries dans un solvant 
inerte dans les conditions de reaction, en preparant ainsi un compose de formule 
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K "° (i_i-11); 



x) en condensant une amine de formule 



G 1 



NH R (XXXVIII), 



avec un agent produisant du C = X*, dans un solvant inerte dans les conditions de reaction, en 
preparant ainsi un compose de formule 



20 

R 

X 2 



v J N-KH 



(I-i-12); 



dans laquelle K est un radical bivalent de formule 
-C r H 2r -T-C s H 2s - (d-1);ou 

-c h -r 1 -^ 



r 2r \ 

w (CH 2 ) n (d-2); 



dans laquelle D represente un radical de formule 



2 
R 



R 1 



X 




x 1 



11 J k 3 



et R 11 R 12 R 13 R 1 * R 1S R 16 , R 17 , R 18 , R 19 et R 20 representent, chacun independamment, des 
substitute facultatifs des radicaux bicycliques decrits ci-dessus et G\ &. &, , e» GP 
representent, chacun independamment, des radicaux bivalents facultat-vemen substrtuSs 
de fagon qu'ils torment, combines avec I'heterocycle a cinq ou s,x elements auxquels Is sent 
relies un systeme bicyclique Met ; ou. le cas echeant, en convertissant les composes * fm* 

?) es uns Ls les autres en suivant les processus de transformation de groupes. connus dans la 
technique anterieure. et. si on le souhaite. en convertissant les composes de formule (I) sous une 

orme de se s d'addition d'acide. non toxiques. therapeutiquement actifs en les trartarf avec ^ un 
acWe approprie ou. a .'inverse, en convertissant le se. d'addition d'acide sous forme de base hbre 
Z moyen d'un agent alcalin. et/ou en preparant les formes isomeres, du pent de vue stereoch,- 



mique, de ceux-ci. 
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